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This View of the “ Kashima” Shows the Deep Framing and Inside Plating of the Double Bottom ; Also the Deck Beams That Carry the Protective Deck, 
and One of the Watertight. Bulkheads, 
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3 Launch of the “Katori.” 
Length, 485 fect 9 inches. Beam, 78 fect. Orafi, 27 feet, Displacement, 16,000 tone. Armor; Belt, 9 inches, Side, 6 inches, Barhettes, @ inches and 6 inc!s. Armament: Four 12-inch ; four 10. 
twelve 6-inch ; 91 small gans. Torpedo Tubes, 5 submerged. 
THE NEW JAPANESE SISTER BATTLESHIPS ‘KASHIMA” AND “KATORI”—(See page 105.) 


q 


Bearers atncncmeicon OE AERTS Re GRE LE. ao BT i RE MO te no ae 


. 





ee ee Se ee 





. 


ne ie ere eenn ye ten: 5 





‘ 




















































































ere wae 


Hebe 


Cae A ot 











98 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 








MUNN & CO., - + Editors and Proprietors 


Published Weekly at . 
No. 361 ~eaeeane ninteds New York 


TERMS TO SUBSURIBERS 
b pe | copy, one year for the United States. Canada. or Mexioo $3.00 
cups. one year. to any foreign country, postage prepaid. £0 its. ‘id. 4.00 


THE SCIBNTIFIO eh PUBLICATIONS, 








Sutonsege American [Betablishes gubevedabsooad $3.0 a year 
merican 8 upplemer \Ketabliahed SD. cassessesanss mae 
a py Homes and Gardens........ eeee Bou 


merican Export paition (Retabiiened tse ¢ oe 
som , Sennenenee rales rates foreign countries wil 


leone by pom OF express money order. or by bank draft or check. 
MUNN & CO. #) crescents New York. 

















NEW YORK, SATU RDAY, AUGU IST 5, 1905. 





The Editor is always glad to receive for examination illustrated 
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with Resesapes jal attention. Accepted articles will be paid for 
at regular space rates, 





THE LESSON oF THE “ BENNINGTON ' ” ‘DISASTER. 

The awful tragedy on the gunboat “Bennington,” 
due to the explosion of one of her boilers, has shocked 
the people of the United States more than any naval 
disaster since the blowing up of the “Maine” in Ha- 
vane harbor. The loss of so many lives is rendered 
doubly painful by the conviction that the accident was 
entirely preventable. This conviction is based on the 
fact that the construction, inspection, and care of boil- 
ers are now so thoroughly understood, that, if proper 
precautions are exercised, a boiler explosion is prac- 
tically impossible. In the exhaustive investigation that 
will be made by the Navy Department, evidence may 
be offered that will excuse both the engineering force 
on the ship and the system under which they worked; 
but the fact that the motive power of this war vessel 
was in the sole charge of a young officer, whose age ren- 
dered it impossible that he should have had the neces- 
sary experience to qualify him for such a great re- 
sponsibility, suggests that the system may be partly 
responsible for the disaster. 

It is a notorious fact that new ships are being added 
to our mavy faster than adequately trained and expe- 
rienced officers can be found to man them, and we 
understand that the scarcity is being felt more se- 
verely in the Department of Steam Engineering than in 
any other branch of the service. One of the first duties 
of Congress should be to make provisions for a con- 
siderable increase in the yearly supply of qualified en- 
gineers; and at the same time it should settle on a per- 
manent and satisfactory basis the vexed question of 
the engineers’ official rank. 
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MECHANICAL STOKERS ON LOCOMOTIVES. 

The rapid growth in the size of locomotive boilers has 
added greatly to the labors of the fireman. Just how 
great this increase has been, will be understood when 
it is remembered that in 1893, when the famous express 
engine No. 999 was exhibited at the World’s Fair, with 
its 1,900 square feet of heating surface, the boiler 
Was considered to be of extreme proportions. Yet to- 
day, a heating surface of 3,000 square feet is quite com- 
mon, and there are many express engines that have 
as much as 3,400 and 3,500 square feet. Now, these 
figures mean that in the course of a decade and a 
half the heating surface of locomotives has about 
doubled; for we must remember that No. 999 was a 
great advance on contemporary practice, in which from 
1,500 to 1,700 square feet was considered to be a gen- 
erous allowance of heating surface. With the growth 
of heating capacity there has been a corresponding 
increase in grate surface, and in the labors of the 
fireman to keep these huge modern boilers supplied 
with coal. In a run of 150 miles, except in the very 
lightest trains, the fireman is never seated. When he 
is not handling the injector, or peering ahead to catch 
the first glimpse of a railroad signal, he is steadily 
loading coal into the firebox. The fireman's labors 
have increased enormously; for the great length of the 
firchox, which is necessary to provide the big grate 
surface, calls for increased physical exertion in throw- 
ing the coal forward so as to scatter it evenly over 
the more remote portions of the grate. The matter has 
reached a point where the question of employing two 
firemen has come up for consideration by railroad of- 
ficials; it is being urged by the labor associations; 
while in more than one legislature an attempt is being 
made to regulate the matter by law. The railroad com- 
panies object’ to the presence of a third man, partly 
on the ground of the expense, and partly because it is 
thought that for reasons which we fail to grasp the ef- 
ficiency of the lookout might be impaired thereby. 

In this connection the question of the use of the 
mechanical stoker becomes of considerable importance. 
One or two types of such stokers have been tested with 
a@ fair amount of success, and there can be no doubt 
that the time has come when the matter should be 
taken up in the same thorough manner in which the 
recent locomotive tests were carried out by the Penn- 
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sylvania Railroad Company at the St. Louis Fair. The 
mechanical stoker is such a great success in stationary 
boiler plants, that it is reasonable to expect that, when 
its form has been modified to meet the special condi- 
tions of locomotive practice, it can be made to yield 
equally satisfactory results. One important advantage 
of its installation would be that the fireman could give 
considerably more attention to signals than is possible 
in his present overworked condition. 


SEAWANHAKA CUP RETURNS TO AMERICA. 

There has never been a period in the history of in- 
ternational sport in which this country has been con- 
cerned in so many important contests as in the present 
year. We have but to refer to the Transatlantic cup 
race, the contest for the Henley cup, the Gordon Ben- 
nett cup race, the rifie match between teams of the 
Seventh Regiment and the Westminster Volunteers, 
the challenge for the Davis tennis cup, and the chal- 
lenge for the Seawanhaka cup for small yachts. Of 
these six international events, the first and last named 
have been won by the American representatives, and 
as both of these are yachting events, it will be seen 
how greatly this country is indebted to the noblest of 
all sports for its successes in what has been for us, in 
international contests, a decidedly “off” year. 

Of the two yachting events, the winning of the Sea- 
wanhaka cup has really, in the eyes of yachtsmen, more 
significance than the winning of the Transatlantic 
race; for although the competing yachts for the Kais- 
er’s cup were of the biggest size, they were a rather 
heterogeneous fleet, varying widely in size and age, 
some of them being racing yachts pure and simple, and 
others comfortable old cruisers that were never in- 
tended for racing of any kind. The contest just con- 
cluded for the Seawanhaka cup was, however, of a very 
different kind, the competing boats representing a high- 
ly-developed racing model, in which the yacht designer 
and the engineer combined their efforts to secure the 
single object of high speed. In this respect the Sea- 
wanhaka contests are, in the class of smal! boats, what 
the “America” cup contests are among the 90-footers. 

The Seawanhaka challenge cup was won by a Ca- 
nadian boat just nine years ago, and in every interven- 
ing year since it was captured, various American clubs 
have challenged, built a fleet of yachts out of which to 
select a representative, and have gone up to the lakes, 
and sailed a series of more or less hotly contested races, 
only to go down to defeat. The credit for the lengthy 
stay of the cup in Canada is due to a young civil engi- 
neer, Mr. Duggan, who approached the problem of 
building a 21-foot racing craft in exactly the same way 
in which that other engineer, Mr. Herreshoff, has 
worked out the same problem in the “America” cup 
defenders. In each case the process has developed a 
freak, pure and simple, that is to say, a yacht which, 
when its work of attack or defense is done, has practic- 
ally no further usefulness to the yachtsman. Just how 
freakish the Seawanhaka boats have come to be may be 
judged from the fact that in one series of races Dug- 
gan came to the line with what was practically a dou- 
ble-hulled boat; for along the axis of the boat, where 
ordinarily the keel would be, the hull was rounded up 
clear of the waterline. This was done to save wetted 
surface and give the boat a long, fine, canoe-like hull to 
sail upon, the windward half of the boat being lifted 
practically clear of the water in a fresh breeze. The 
double-hul'zd boat being mutually barred from future 
races, the Canadians next brought out a broad, shoal 
craft, designed to sail upon its bilges and provided 
with two centerboards and two rudders, set norma! to 
the curve of the bilge and, therefore, standing ver- 
tically in the water when ‘the little craft was heeled 
by the wind. The “Manchester,” representing the Man- 
chester Yacht Club, was built on these general lines, 
and she scored a decisive win by taking the three races 
that were sailed. Take it all in all, there has never 
been a series of races that has been characterized by 
such friendly competition and good, clean sportsman- 
ship as these for the Seawanhaka challenge cup. 
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WEAR OF CAR WHEELS ON CURVES. 

An editorial which appeared in our issue of May 27, 
on the subject of the wear of wheels of cars when mov- 
ing over curves, has brought several letters to the 
Editor’s desk, asking whether it is not a fact that the 
tread of a car wheel is turned with a tapered or coned 
face, for the purpose of overcoming the slipping of one 
or other ot a pair of wheels in running around a curve. 
In answer to these correspondents we point out that if 
the tread of a pair of wheels be formed with a taper 
corresponding to the sharpness of a given curve, they 
will move around the curve without any slipping; but 
if the same pair of wheels be run over other curves of 
smaller or larger radius, one or other of the wheels 
must slip. Hence it follows that, in actual practice, 
where the curves vary so greatly, the coning of the 
wheels can have only a very limited effect in the pre 
vention of slipping. The theory of the coned wheels is 
that, in passing around a curve, the centrifugal force 
causes the train to hug the outside or longer rail, and 
as the diameter of each wheel at the flange is larger 
than at the edge opposite the flange, the outer wheel 
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on the curve, or the wheel bearing on the outer and 
longer rail, is running on a larger diameter tread than 
is the inner wheel. It can readily be seen that if the 
taper of the tread has the proper ratio to the curvature 
of the rails, there will be no slip of either wheel on its 
rail. This is a condition, however, that occurs but 
rarely in practice. 
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PROTECTION AGAINST FIRE DAMP. 

The problem of safeguarding the lives of the toilers 
in our mines is one that lends itself to a great deal of 
experiment, resulting in processes and instruments of 
more or less value to science and the world at large. 

The recent mine disasters in Pennsylvania, the hor- 
rors of which are still fresh in our memories, have re- 
sulted in some novel and intensely interesting experi- 
ments being made for the purpese of guarding against 
the dread results of accumulations of fire damp, as 
methane, or marsh gas, is commonly called. 

One of the most interesting of these from a scientific 
standpoint, and: the most successful from a practical 
point of view, is one that -has been installed in a 
large coiiiery in Pennsylvania after careful and ex- 
haustive trials that have resulted in a most satisfactory 
manner. This instrument is called a methanometer, 
and its successful working is based on the principle 
of the decomposition of methane in the presence of an 
excess of ordinary air under the influence of a high 
temperature. The high temperature is secured through 
an induction spark or an incandescent platinum wire, 
and the condensation is shown by a change of height 
in a column of mercury. The instrument consists of 
two component parts—the analyzers, which are placed 
throughout the galleries of the colliery, and the re- 
ceiver or indicator, which is placed in the office under 
the eye of the superintendent. 

The analyzer transmits each hour to the receiver the 
exact proportion of fire damp, between one and nine 
per cent, that is mingled with the air in that part of 
the mine where each analyzer is placed. Thus, when 
a dangerous proportion of fire damp is recorded in any 
part of the mine, the superintendent can issue the neces- 
sary orders for the ventilation of that part, and the 
apparatus will enable him to follow the results of the 
ventilation as indicated in the receiver. 

In the analyzer, the burner, mercury column, and 
pendulum are attached to one side of a heavy bronze 
plate, while on the other side is attached the clutching 
mechanism, the whole being inclosed in a tight-fitting 
case. 

The burner or exploder is a little receiver, with a 
fine platinum wire across its longest axis, and com- 
municating with the mercury column or manometer. 
Extending from the side of the exploder are two glass 
tubes, to which are attached India-rubber tubes, one of 
which extends through the tight-fitting case to receive 
the air of the mine, while the other extends to bellows 
actuated by the movement of the sounding apparatus. 

It has been conclusively shown by experiment that 
the manometric indications are always similar under 
similar conditions. The height of the barometer has 
little or no effect on the results obtained; temperature 
bas more, but this varies little in the places where the 
apparatus is used. Suppose the analyzer to work in a 
gallery where the temperature varies from 30 deg. to 
40 deg. The average is therefore 35 deg., to which the 
instrument is regulated, and the height of the mercury 
column is determined for a mixture of five volumes 
of marsh gas to ninety-five volumes of air. This height 
divided by five gives the height corresponding to one 
per cent of marsh gas, and by like experiments the dif- 
ferent heights of mercury for volumes of marsh gas 
from one to nine per cent can be determined, and 
marked on the sides of the tube. Platinum wires should 
now be fused into the glass tube at each of the nine 
marks, and the manometer will be ready to act with 
its exploding chamber. 

The nine platinum wires from the manometer are 
connected with an equal number of platinum plates 
insulated in ebonite and arranged in the form of an 
arc. Just below the center of the arc is attached a 
ratchet wheel furnished with pawls, and carrying 4 
contact rod which passes from plate to plate as the 
wheel turns. The mercury of the manometer is in 
permanent contact with one of the poles of the battery, 
while the ratchet wheel and arc, through an electro- 
magnet actuating the pawls, is connected intermittently 
with the other pole of the battery. When the mercury 
in the manometer rises as high as the first platinum 
wire, the current is closed, and passes through the 
platinum connecting wire to the first plate of the arc, 
thence through the contact rod into the ratchet wheel 
and its pawls. 

The electromagnet actuating the ratchet wheel is 
now magnetized, and turns the wheel until the contact 
rod rests on the second plate of the arc, thus open- 
ing the circuit. When the mercury in the manometer 
reaches the second platinum wire, the above operation 
is repeated, and so on, until the contact rod reaches the 
last plate, where a contact arrangement holds the lever 
actuated by the electro-magnet until the ratchet wheel 
and contact rod resume their normal position through 
the influence of a weight. 
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rhe receiver, or indicator, which is placed in the of- 
fice, is somewhat similar in appearance and, action, but 
more simple in construction, inasmuch as the nine 
plates above described are replaced by a numbered dial 
indicating from one to nine the percentage of fire damp 
as analyzed by the instrument in the mine. Just below 
each number on the dial is a hole in which plugs 
may be inserted that will make an electrical contact 
with the pointer. By placing a plug in the hole cor- 
responding to a proportion of fire damp beyond which 
the mine is not thought safe, continuous ringing of a 
bell will result. The movement of the pointer is re 
sultant from a contact effected when the contact rod of 
the instrument in the mine passes from one plate to an- 
other. 

The mechanisms of the separate instruments of the 
methanometer are actuated by clockwork, operating the 
bellows supplying the analyzer with mine air, throwing 
the platinum wire of the analyzer into incandescence, 
and performing the other mechanical operations neces- 
sary to the operation of the different instruments. 

At the time set for an analysis, a circuit is closed 
that drops a lever across the two tubes leading into 
the burner, crushing them flat, and thus shutting off 
the supply of air; a second later a circuit is closed, 
which brings the platinum wire into incandescence, 
lasting for fifteen seconds. 

After a lapse of one minute, the platinum wire is 
again thrown into incandescence for another fifteen 
seconds. Five minutes later, during which five minutes 
the transmitter is recording the result of the analysis 
in the receiver, the lever closing the India-rubber tubes 
is lifted, thus permitting a fresh supply of air to 
reach the burner. The mercury therefore resumes its 
normal position, as aiso does the contact rod and 
pointer. 

The reason for raising the platinum wire twice to in- 
candescence for fifteen seconds, with an interval of one 
minute, is as follows: The wire being suddenly raised 
to a very high temperature dilates instantaneously the 
gas in the burner; one part of this gas escapes combus- 
tion, being drawn once more into the manometer dur- 
ing the minute allowed for cooling. During the second 
incandescence this gas returns to the burner, where its 
consumption is procured almost entirely. 

Owing to the fact that the mechanism is actuated 
by clockwork, it is possible to connect at least six an- 
alyzers with one receiver, by arranging the analyzers 
to operate at intervals of ten minutes each. By refer- 
ence to the time, it can easily be gscertaine@d from 
which analyzer the report is coming. 

YELLOW FEVER PREVENTED BY MOSQUITO 
EXTERMINATION, 

Within the past few weeks there has been a gradual! 
increase in the number of new cases and deaths by 
yellow fever in New Orleans, La., which is of so alarm- 
ing a character as to cause representatives in adjoin- 
ing States and in Havana, Cuba, to set up a quaran- 
tine against the city. 

It is reported about twenty-five plague-infested cen- 
ters have been located, the first and largest being 
near the French market, covering an area of forty city 
blocks. Frightened Italians, who would not consult 
physicians, scattered among friends in the outer por- 
ions of the city, and were there taken down with 
disease. It was noticed at these outside centers that 
the spread of the disease was curtailed because the 
patients were subjected to scientific treatment and 
kept perfectly screened, while the premises were 
cleared of mosquitoes. The city authorities favor the 
thorough cleaning of the streets of dirt and filth as 
the best means of checking the spread of the fever, 
but President Kohnke, of the city Board of Health 
(author of the well-known paper on “Mosquito Fever 
Propagation” in the Screntiric AMERICAN SUPPLE- 
MENT, Nos. 1518 and 1519, read before the American 
Society of Mosquito Extermination last winter) states: 
“Cleaning up streets and removing dirt from gutters 
is energy thrown away. You ought to put every man 
you can get hold of to screening cisterns and drain- 
ing standing water from premises and ridding the city 
of mosquitoes.” 

This is a very quick and practical method of con- 
trol which, if properly carried out, should aid mater- 
jally in quelling the epidemic. 

In New Orleans the situation as to water supply 
is different from most cities. In place of an under- 
ground pipe system, a double set of cisterns are 
erected alongside of or back of each residence for the 
collection of rain water. It is estimated there are 
75,000 of these cisterns in New Orlears, which form 
so many pools of water suitable for mosquito breed- 
ing. It is to prevent the escape of the mosquitoes by 
covering the cisterns with screens that Dr. Kohnke 
S80 urgently recommends as one means of checking the 
spread of the fever. 

The success in eradicating yellow fever from Ha- 
vana, Cuba, is due to scientific methods, especially in 
preventing the propagation of mosquitoes, and in pro- 
tecting suspected cases against contact with mosqui- 





' toes by suitable screens. 


Large engineering plans for draining vast swampy 





Scientific American 


areas are now being carried out in many States, not- 
ably New Jersey, for the very purpose of eliminating 
the sources of mosquito propagation, producing more 
healthful and comfortable conditions in the surround- 
ing country. 

Mosquito prevention is a subject of pressing import- 
ance in every locality, and should be treated liberally 
by all public-spirited citizens and authorities. 

HOW THE ANCIENT BABYLONIANS DRAINED THEIR 
CITY. 


BY EDGAR JAMES BANKS. FIELD DIRECTOR OF THE BABYLONIAN 
EXPEDITION OF THE UNIVERSITY OF CHICAGO, 


It is generally supposed that it is only modern man 
who has perfected a system of drainage and sewerage 
to carry from his house and city the overflowing rain 
water and the filth and garbage which accumulate. 
In the excavation of Bismya, the ancient Sumerian or 
pre-Babylonian city which flourished 4,500 years ago, a 
remarkable system of drainage, perfectly adapted to 
the alluvial plain of the Mesopotamian desert, has been 
discovered, 

Babylonia is perfectly level; from Bagdad to the 
Persian Gulf there is not the slightest elevation, save 
for the artificial mounds or an occasional changing 
sand drift. In most places there is a crust of hard 
clay upon the surface, baked by the hot sun of sum- 
mer time, so hard that it resembles stone. Parts of 
the desert are perfect for bicycle riding. Beneath the 
crust, which at Bismya is seldom more than four feet in 
thickness, and in places entirely lacking, is loose, cav- 
ing sand reaching to an unknown depth. 

Drainage in such a country, without sloping hills or 
streams of running water, might tax the ingenuity of 
the modern builder. In constructing a house, the an- 
cient Sumerian of more than 6,000 years ago first dug 
a hole into the sand to a considerable depth; at Bismya 
several instances were found where the shaft had reach- 
ed the depth of fourteen meters beneath the foundation 
of the house. From the bottom he built up a vertical 
drain of large, cylindrical, terra-cotta sections, each 
of which is provided with grooved flanges to receive 
the one above. The sections of one drain were forty- 
eight centimeters in diameter and sixty in height; 
others were larger and much shorter; the thickness of 
the wall was 2.7 centimeters. The tiles were punc- 
tured at intervals with small holes about two centi- 
meters in diameter, The section at the top of the drain 
was semi-spherical, fitting over it like a cap, and pro- 
vided with an opening to receive the water from above. 
Sand and potsherds were then filled in about the drain, 
and it was ready for use. The water, pouring into it, 
was rapidly absorbed by the sand at the bottom, and if 
there it became clogged, the water escaped through the 
holes in the sides of the tiles. 

The temple at Bismya was provided with’ several 
such drains. One palace was discovered with four; a 
large bath, resembling a modern Turkish bath, and 
provided with a bitumen floor, sloping to one corner, 
emptied its waste water into one. The toilets in the 
private houses of 6,000 years ago were almost iden- 
tical with those of the modern Arab house—a small ob- 
long hole in the floor without any seat. Several found 
at Bismya were provided with vertical drains beneath. 

In clearing out the drains, a few of them, whose open- 
ings had been exposed, were filled with the drifting 
sand; others were half full of the filth of long-past 
ages; in one at the temple, we removed dozens of shal- 
low, terra-cotta drinking cups, not unlike a large sau- 
cer in shape and size. Evidently, it received the 
waste water of a drinking fountain, and the cups had 
accidentally dropped within. 

In the Bismya temple platform, constructed about 
2750 B. €:, we uncovered a horizontal drain of tiles, 
each of which was about a meter long and fifteen centi- 
meters in diameter, and not unlike in shape those at 
present employed. It conducted’ the rain water from 
the platform to one of the vertical drains. One tile 
was so well constructed that for a long time it served 
as a chimney for our house, until my Turkish overseer 
suggested that its dark, smoked end project from the 
battlements of the house, to convince the Arabs that 
we were weil fortified; thus it served as a gun until 
the close of the excavations. 4 

In other parts of the temple more elementary drains 
were employed to carry off the surface water from the 
slightly inclined platform, It consisted simply of a 
groove constructed of bricks, or arranged by omitting 
the bricks in the floor; frequently the groove was con- 
tinued down over the vertical edge of the platform. 

The Babylonians of a later period, who buried, in- 
stead of cremating their dead, carefully provided their 
-emeteries with drains. The graves were small house- 
shaped structures entirely or partly above ground, and 
whenever they were found upon the sloping side of a 
mound, they were protected above by a. breakwater, 
while along the sides were square, open brick drains. 
The result was that some of the graves, although 
thousands of years old, and constructed of unbaked 
clay, are still in a perfect state of preservation. 

To the student of architecture it may be surprising 
to learn that the arch, until recently supposed to have 
been unknown to the ancients, was frequently em- 
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ployed by the pre-Babylionians of more than 6,000 years 
ago. Such an arch in a poor state of preservation was, 
a few years ago, discovered in the lowest stratum, be- 
neath the Babylonian city of Nippur. More recently 
an arched drain was found beneath the old city of 
Fara, which the Germans have excavated in central 
Babylonia. The city, although one of the earliest known, 
was built upon an earlier ruin, and provided with an 
arched drain constructed of small, plane-convex bricks. 
It measures about one meter in height, and has an 
equal width. 

While delving among the ruins of the oldest cities 
of the world, we are thus finding that at the time 
when we supposed that man was primitive and savage, 
he provided his home and city with “improvements” 
which we are inclined to call modern, but which we are 
only reinventing. 
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SCIENCE NOTES. 

Perhaps it is not wise to prophesy a time when enzy- 
mic diseases shall lose all their terror by reason of the 
discovery of effective antidotes to the poisons to which 
their ravages are generally due. It is reasonable, how- 
ever, to look forward to the time when the terror of 
these diseases, namely, diphtheria, typhoid fever, typhus 
and kindred scourges shall be reduced to a minimum. 


‘Ihe decade from 1880 to 1890 may be called the 
golden age of etiology, for in these years were dis- 
covered the hitherto unknown parasitic microbes of 
typhoid fever, tuberculosis, malaria, Asiatic cholera, 
diphtheria, and tetanus. The last decade of a century 
which has well been called “the wonderful,” witnessed 
the discovery of antitoxins by Behring and the be 
ginnings of serum therapy. With the single except'on 
of the changes effected by the acceptance of the theory 
of organic evolution, there has'been no modification of 
human opinion within the nineteenth century more 
wonderful, or more profoundly affecting the general 
conduct of human life, than that in our attitude to- 
ward the nature, the causation, and the prevention of 
disease—that is to say, toward public health science. 





The determination of the presence of smal! quanti- 
ties of foreign fat in lard is exceedingly difficult, and 
taxes the skill of the chemist to the utmost, Most 
fats which are suitable or available for mixing are so 
similar to lard in. their physical and chemical proper- 
ties that the determinations which suffice to detect 
their presence when they occur in large amounts or to 
identify them in their pure state are of little or no 
value in detecting the small amounts usually employed 
in adulterated lard. As a result, the chemist must de- 
pend to a large extent on certain qualitative or approx- 
imatively quantitative tests. Many of these tests are 
not based on any inherent property of the fat, but de- 
pend on some impurity, due perhaps to the method of 
manufacture, or, with animal fats, to the kind of food 
upon which the animal has been fed. 


The absorptive systems of plants seem to be admir- 
ably adapted for their needs from a diosmotic point of 
view. Diffusion may, therefore, be sufficiently rapid to 
supply all demands of the absorbing cells or organs. 
Nevertheless, the assumption that ordinarily diffusion 
through the cell and plasmatic membrane is sufficient- 
ly rapid properly to provide for the translocation of 
metabolic products from cell to cell is certainly open 


to further inquiry, Present knowledge of the trans. . 


locatory processes is insufficient. Plasmatic connec- 
tions between cells are now known to be of common 
occurrence, and this fact has given further taterest to 
the above inquiry. Brown and Escombe are of the opin- 
ion that the plasmatic connections are eminently adapt- 
ed for all of those phenomena which they have found 
to belong, as subsequently mentioned, to muitiperforate 
septa. They claim, further, that with slight differences 
of osmotic pressure the necessary concentration of gra- 
dient for increased translocation would be very simply 
effected. 


The yield of oil and pomace that may be obtained 
from a given quantity or weight of castor beans varies 
according to the quality and condition of the beans and 
the climatic conditions under which they were pro- 
duced. Beans of good quality contain about 45 per cent 
of oil, but 32 per cent is, on a general average, about 
the proportion of oil extracted by the process of manu- 
facture used in the United States. The rather high 
proportion of about 13 per cent remains unexpressed in 
the pomace. The weight of imported castor beans as 
fixed by the United States tariff regulations is 50 
pounds to the bushel, and consequently in the eastern 
mills it is customary toxestimate the yield of 
pomace, respectively, at 16 pounds (2 gal 
pounds to the bushel. In the West the weight per 
bushel of domestic castor beans is fixed at 46 pounds, 
and on this basis the yield of ol! per bushel of beans 
would be 14.72 pounds (1.84 sens) and of pomace 
31.28 pounds. 


_s 


Commander Peary sailed at two o'clock, July 26, from 





North Sydney, Nova Scotia, in his Arctic steamer 


“Roosevelt” on his quest for the Pole;, .: 
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THE IMPROVEMENT OF THE OHIO 
CANALS. 
BY W. PRANK MO CLURE. 

One of the most important improve- 
thents ever undertaken by the State of 
Ohio is the creation of a new deep 
water link between Lake Erie and the 
Ohio River—a work which will soon be 
actually under way. Bventually there 
w.ll be important inland navigation, un- 
doubtedly, from the great lakes to New 
Orleans by way of Cleveland and 
Marietta. This year’s appropriations 
for this work by the State will go to 
providing a seven-foot channel 
from Cleveland to Dresden, at which 
point the Muskingum will be tapped. 
The river and harbor bill, now before 
Congress, includes an appropriation of 
$8,000 for the dredging of the Muskin- 
gum and $110,000 for the building of a 
dam between Dresden and Zanesville, 
in order to give a continuous waterway 
from Cleveland to the Ohio River at 
Marietta. The people along the south 
ern end of the Ohio canal are also 
agitating the improvement of the south 
ern portion of the canal, and will bring 
the matter before the next legislature. 

The Ohio canals, which in recent 
years have so deteriorated, were once 
an important factor in the industrial 
development of the State. The be 
ginning of the original construction of 
this canal back some 
eighty years, and at its inception it 
was considered an engineering and 
commercial triumph. For a little more than twenty 
years these canals continued to grow in usefulness 
In 1861, they were leased to private parties for a term 
of ten years, and at the expiration of this time they 
were leased again for an equal period. When again 
turned over to the State they were badly in need of 
extensive repairs, and ever since they have been on the 
decline. It is now generally conceded by the people 
of Ohio that the canal system should be maintained 
and made more effective, and that it should remain 
the property of the people 

The State canal system 

Ohio and 
Miami and 

What is 


ward 


system dates 


comprises the 
Erie and the 
Erie canals. 
known as the Ohio and 
Er:e canal extends from 
the lake port of Cleveland 
to the Ohio River at 
Portsmouth, a distance of 
309 miles, and in addition 
there are several aavig- 
able feeders. There are 
two summits, one being in 
Summit County, 35 miles 
from the lake level in the 
Cuyahoga River, and the 
, other—Licking summit— 
being in Licking County, 
116 miles from the Ohio 
River at Portsmouth. 
There are 42 locks be- 
tween the lake and the 
first summit. Bet ween 


Interior of the Plant, Showing Tank to the Right with Cake of lee Being 
_ Lifted by the Electric Crane, 
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WEIGHING A CANAL-BOAT IN THE CLEVELAND LOCK. 


this and the Licking summit—a distance of 133 miles 
—there are 48 locks. Between Licking summit and 
Portsmouth there are 53 locks. The summit in Sum- 
mit County is nine miles long, 395 feet above Lake 
Erie, 78 feet above Licking summit, 491 feet above 
the Ohio River at Portsmouth, and 968 feet above the 
Atlantic Ocean. Over the new canal route to Marietta 
the distance from Dresden, where the new route will 
leave the old canal, to Marietta is about 90 miles. 
Licking summit is about 30 miles southwest of Dres- 


Splitting up an Electrically-Made Cake of Ice. 


ICE-MAKING BY ELECTRICITY. 
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den. The accompanying photograph 
illustrates the weigh lock of the Ohio 
apd Erie canal. It is situated near 
Cleveland, at what is without doubt the 
busiest place on the entire system. The 
boat shown in the illustration—-the “At- 
lantic’—was built in 1863 and is still 
in service. There are numerous boats 
of similar size on the canal, weighing 
from 35 to 50 tons, and each one carry- 
ing from 75 to 80 tons of cargo. The 
length of one of these boats is 120 feet. 
This is the longest boat that can be 
weighed in the weigh lock. The latter 
is a small, separate canal, walled off 
from the canal proper by a partition of 
masonry. At each end of the lock there 
is a water gate, which lies flat on the 
bottom of the canal when open, and 
which is raised by means of chains and 
a gearing and crank on the stone wall 
at one side of the lock. When the 
boat to be weighed has been floated into 
the weigh lock and the gates have been 
closed, the water is released by the 
opening of a valve, and soon the boat is 
resting on the iron beams, which form 
the weighing platform of the scales. 
The weight of each boat is already 
known, and this is deducted from the 
weight of both boat and cargo, and the 
tolls are charged on the weight of the 
cargo. The weighing operation com- 
pleted, the first valve is closed and an- 
other is opened, and soon the water has 
risen to the level of the canal, and the 
boat is ready to be towed out of the 
lock and on its way again. Along the northern por- 
tion of the Ohio canal, within less than 50 miles of 
Cleveland, are located manufactories employing a capi- 
tal of $30,000,000, all of which depend upon the canal 
to furnish water for their boilers. Coal is brought to 

these factories in canal-boats direct from the mines. 

— + + oe —O:~Ot—~——— 
ICE-MAKING BY ELECTRICITY 
BY ORRIN BE. DUNLAP. 

What is believed to be the only electrically-operated 
ice-making plant in the 
United States has been in- 
stalled by the Cataract 
Ice Company, of Niagara 
Falls, in a new brick 
building, 125 feet long, 44 
feet wide, and which has 
a height of 28 feet. The 
greater part of the artifi- 
cial or manufactured ice 
of to-day is made by one 
of two systems. These 
systems are known as the 
“can” system and _ the 
“plate” system. The Cata- 
ract Ice Company former- 
ly used the “can” system, 
but desiring to increase 
its output, as well as the 
quality of its product, it 
adopted the “plate” sys- 
tem, and the plant it has 
installed is one of the most 
interesting in the world. 





Carrying a Cake of Ice to the Tip Table with the Electric Crane. 
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In Niagara Falls the popular power for the opers- 
tion of factories of all kinds is electrical power,. and 
the Cataract Ice Company has installed a 100-herse 
power, 2,200-volt, Westinghouse induction motor to op- 
erate an ammonia compressor; a 5-horse-power motor 
of the same type, 220 volts, that operates an air com- 
pressor; a 3-horse-power motor of same type and volt- 
age that operates the brine pump; and a 5-horse-power 
motor to operate an : ‘ectric crane. The electric cur- 
rent is received from the Niagara Falls Hydraulic 
Power and Manufacturing Company at 2,200 volts, and 
for the operation of the small motors this voltage is 
stepped down to 220 volts. 

In this Niagara Falls plant the tank occupies a space 
of 98 feet long, 15% feet wide, and is 9 feet 9 inches 
high. This tank is divided into eight compartments, 
each compartment containing four plates. One of these 
eight compartments is emptied daily, taking out eight 
cakes of ice, the approximate weight of each cake 
being about four tons; so that the plant has a daily 
capacity of about thirty-two tons. The weight of the 
daily output varies, of course, according to the thick- 
ness of the ice. Each cake of ice made is about 15 
feet 3 inches by 9 feet 6 inches wide, clear and trans- 
parent. Into each cake of ice, about six feet apart, 
two iron rods five feet long and about one inch in 
diameter are frozen, and in drawing the ice these 
rods are engaged by hooks at the ends of chains on 
the electric crane. After being raised from the com- 
partment where it was made, each cake of ice is con- 
veyed by the crane to the rear of the building, where 
it is placed on a tip table and dropped to a horizontal 
position. At the present time saws operated by hand 
are used to cut the ice into small cakes, but an elec- 
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teserve line, which is used in thawing off. After the 
hot gas has passed through the coils within the plates 
in thawing off the cakes from the plates, it becomes 
liquefied. It is then conveyed by use of this reserve 
header to another compartment, where it is expanded 
into the coils. It will be observed 
that in thawing off the plates are 
used as a condenser. This elimin- 
ates the possibility of the liquid gas 
going back to the compressor, which 
was the difficulty met with in oper- 
ating the old style of direct expan- 
si 1 plate plants. 

‘he ice made in this plant has 
good lasting and refrigerating qual- 
ities. As it takes eight days for a 
cake of ice to develop, it is evident 
that could the period of freezing be 
reduced, the plant investment would 
be materially lessened. Experts are 
now trying to accomplish this. 


HOLLOW CONCRETE BUILDING 
BLOCKS: THEIR MANUFACTURE 
AND USE. 

BY L. B, POWELL. 

The comparatively recent advent 
of hollow concrete blocks into build- 
ing construction is probably one of 
the most important innovations in 
the building industry, and one that 
is yet in its infancy. The use of 
concrete as building material is not recent, however, 
as there are still in existence dikes, dams, roadways, 








POWER MIXER FOR MIXING CONCRETE. 


trically-operated saw is to be installed. Out of each of 
the huge cakes 32 small cakes are made, and these are 
chuted to a storage room, where the ice is kept for 
delivery to the company’s many wagons. The piant 
has a storage capacity of 3,000 tons. 

It is evident that in a plant of this kind, the dangers 
that arise from using ice from streams that are pol- 
luted by sewage are avoided. It may be claimed that 
natural ice is just as good as ice artificially made, 
f the water supply is pure in the stream or pond 
from which the natural ice is taken. In the plant of 
the Cataract Ice Company, the water is taken from 
the city mains. It passes through a condenser and is 
pumped to the top of the building, where it is dis- 
charged into a tank of large capacity equipped with 
live steam coils. Here the temperature of the water 
is raised to 160 degrees, and by gravitation the water 
passes down through a flat cooler, which reduces it to 
& temperature of about 90 degrees before passing 
through the filters, which have a capacity of about 
15,000 gallons per day. From the filters it passes to 
the fore-cooler, or water storage tank. From this 
tank it passes, as it is used, by gravitation to the 
freezing compartments. 

In the operation of the plant, the anhydrous am- 
monia is compressed, and thereby heated and con- 
verted to a gas. It is then passed to a condenser, 
Where it is brought into contact with cold water, thus 
Teducing it in temperature to the temperature of the 
Water, and converting it back to a liquid. It is then 
*xpanded into the freezing coils, which are incased in 
the freezing plates. These plates being submerged in 
the water, the ice forms on their outside, and after a 
Period of eight days a cake of ice has developed or 
Sfown. The system used is known as the direct ex- 


' Pension system, but by it the trouble with old direct 


pansion plants is obviated by the introduction of a 


etc., built by the Romans of material corresponding 
almost exactly with our present-day concrete; it is 
the introduction of the hollow concrete building block 






































machine that has made possible the gigantic 
strides taken by this new industry. Mxperi- 


ments along this line have been im progress 
for many years, but it is only in the past 
few years that the results have been tangible. 





The final position of machine showing block automatically delivered, away from the molds, in 


& position to be carried away for “ curing,” 


AUTOMATIC BLOCK MACHINE FOR MAKING HOLLOW CONCRETE 


The natural cement which was formerly used 
in concrete construction has been almost entirely 
replaced by its superior, artificial cement, and it is 
only with the latter cement that any advantageous re- 
sults have been accomplished. It is interesting to note 
that where formerly a European Portland cement was 
specified as the standard of excellence, in recent years 
American Portland cement has been so improved by 
exhaustive and expensive experiments that the do- 
mestic production is now conceded to be superior in 
every way to the foreign article. That an industry so 
new to this country, and one requiring so high a de 
gree of technical knowledge, has leaped to first place, 
is doubtless due to the superiority of both raw ma- 
terial and method of production. Probably the best 
proof of the superiority of our product will be shown 
by a comparison of our production in 1890 of 300,000 
barrels with that in 1903 of 21,000,000 barrels. 

Concrete, as is well known, is a perfect mixture of 
an aggregate, such as crushed sione, with sand and 
cement, the aggregate forming the body of the mass, 
while the sand fills up the yoids between the aggre 
gates, and the cement fills up the yoilds between the 
grains of sand. As the purpose of the concrete is te 
take the place of stone, it is therefore necessary that 
the mixture be so perfectly proportioned 
aggregate and each grain of sand has a 
cement paste, so that when the bleck has @ 
oughly, the mass will be held in perfect 
the hardening of the cement bond, The 
used may be of either gravel, crushed granite, quartz, 
or trap rock, and should be clean and free from dust, 
clay, or iron rust, which will resist the adhesion of 
the cement bond. The sand should be as pure silica 
as possible, should be washed clean to be free from 
lime, vegetable matter, etc., and should be as sharp as 
possible. The proportions used in the mix will de- 
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pend on the sizes of the sand and the aggregates, and 
can only He determined by testing. This is one of 
the most important items to be considered, and none 
of the proportional rules laid down by the manufactur 
ere of hollow. concrete building-block machines should 
he followed, but the proper proportions should be de 
termined by careful and measuring 
each ingredient carefully until a perfect mix has been 
sectred. Power mixers should be used wherever pos- 
sible, as by their use a more thoroughly uniform mix 
can be secured; and where there are any ‘number of 
blocks to be made;the power mixer wil! be found to 
be nbt onf¥ifie best but the cheapest, as the time and 
© pense Of mixing are considerably reduced thereby, 
while the quality ofthe mix is far superior to that of 
hand mixed. However, where hand mixing is found 
advisable, the aggregates should be spread evenly over 
the mixing board at a uniform depth, the sand spread 
over this, and the dry cement over the sand. Then 
this should be turned over at least three times, which 
should’ resdlt, if properly turned, in the mass being 
free from streaks. Then the mass should be sprinkled 
and turned three times more, sprinkling at each turn, 
and then smoothing over to test for streaks. If streaks 
should appear, turn until they disappear. Lime is 
sometimes used to give a white finish and produce a 
when it is considered that 
years, 


repeated tests, 


hard waterproof block, but 
the life of lime is only 
while good concrete should last forever, it will readily 
be realized that a block containing lime will in a com- 


from six to sixteen 


paratively short time crumble and deteriorate. In a 
like manner the use of vitriol, sodium, soda, argol, 
salt, and other chemicals should be discouraged, as 


while they tend to harden a block in a shorter time, 
their life is short compared with the life of a 
concrete building block. A good waterproof 
may be made by mixing five per cent of dry 
alum with the dry cement and ten per cent of a sat 
urated solution of washing soap with the 
water used in making the concrete. This will not af 
rect the life of the block in any way, and will result 
in a perfectly waterproof block being turned out 

With so many different styles of machines at 
contrasted prices on the market, it will doubtless be 
@ matter of uncertainty which make to use, and on 
this point the writer, for obvious reasons, cannot ad- 
vise. The principle of the process is identical with 
that of molding, the block being nothing than 
a quantity of concrete tamped in a mold and dried 
A carpenter could in a few hours make a block mold 
from wood that would form the first blocks in a satis- 
factory manner, but the mold would soon be sprung 
out of shape upon subsequent tamping of the blocks. 

The principal reason for buying a machine at al! is 
to secure some means of making your blocks in‘as 
economical a manner as possible, at the same time 
securing one that will produce perfectly satisfactory 
blocks. It would therefore be best to secure a tried 
machine, that has been in use long enough to demon- 
strate its value both as regards quality of product and 
also rapidity of production, as upon these depend the 
ultimate success of your venture. The only reason 
one would have need to buy a block machine would 
be to secure the advantages of labor saving, high qual- 
ity of product, and rapidity of production, and for 


good 
block 


powdered 


common 


such 


more 


that reason the best machine on the market is the 
cheapest at any price. Many machines are 80 
constructed that the block is formed face down- 


ward, so that the face of the block can be made of 
somewhat finer material, that can be waterproofed and 
colored to suit the requirements of the users. On such 
machines it will be found possible to make the face 
hard and waterproof without waterproofing the entire 
hbiock, which is indeed not necessary if the block is 
made with a waterproof face; also, it will be found 
pessible by using a specially-prepared and colored 
mix for the face of the block, to producé blocks’ of 
any desired color. After a‘layer of facing 4s placed- 
in the machine, concrete is filled in and ped by" 
jayers, the tamping being done wither Withane or by 
power tamps” This is an important item, and one that 
miust .be considered carefully, as poor tamping will 
spoil blocks™perfect in mix and mold. Pressure will 
not form good blocks, as under presaure the concrete 
will be made’ compact at the top and “pgttom in thin 
layers, which will act as a seal to prevent the air from 
escaping. Continued pressure will compress the air, 
and when the pressure is removed, the air expands, 
forcing its way through the particles of sand and 
making a weak, porous stone, easily subject to disin- 
tegration. 

Light and frequent tamping, however, works the 
air ont and packs the grains of sand tightly in the 
volds,of the aggregates. When the mold is well filled 
and tamped, the block should be released from the ma- 
chine and Set aside to be cured. At this point it will ‘ 
be wise to remember that a newly-made block has no 
“more stréngth than so much damp sand, and it should 
not *he disturbed by handling after being molded, as a 
crack Sonce started will never unite, and will utterly 
destroythe value of the block as a building factor. 

As soon as the block has set enough to prevent the 
surface and corners being washed off, the sprinkling 
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should begin, and the block kept well sprinkled for the 
first day. After that time it should be covered with 
hay, straw, burlap, or any material capable of retain- 
ing moisture, and this covering kept moist for six days. 
if this is not possible, the blocks should be sprayed 
by a flowing stream continuously for that time. It 
should always be remembered that the interior of the 
block is wet through and through by the nature of 
the mixture, and to insure uniform crystallization, the 
exterior should be as thoroughly moist as the interior. 
After having been cured for seven days in the shade, 
the block should be placed in the sun and dried for 
ten days, after which time the block will be ready for 
use on the wall. A weil-made block will easily have 
a tensile strength of 240 pounds to the square inch 
and a crushing strength of 1,000 pounds to the cubic 
inch, thus proving itself far superior to brick, while 
it is now well known that concrete building blocks 
will outlive any kind of natural stone. On an improv- 
ed automatic machine four men can make in one day 
blocks that will equal 6,000 bricks, wall measure. 
These blocks can be laid in one-third of the time re- 
quired to lay the same wall measure of brick, and by 
inexperienced labor, with one-quarter of the mortar 
required for the brick. The hollow concrete building 
block has the decided advantage of insuring a good 
circulation of air inside the wall to prevent dampness, 
and presents possibilities, by its method of manufac- 
ture, that are peculiar to no other building facior. 
Cut stone of any nature can be imitated so successfully 
as to defy detection, and an imitation brownstone 
house can be made from concrete blocks cheaper than 
brick house. The three main things to 
consider in this manufacture are mixing, tamping, 
and curing, careful attention to these three points 
going far to insure the best quality of product. 
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Fires from Moving-Picture Exhibitions, 
BY BAXTER MORTON. 

The increased use of moving-picture apparatus for 
exhibition purposes in recént years has been accom- 
panied by a large number of more or less serious fires 
traceable to the moving-picture apparatus or to the 
wires used for supplying electric current for the ap- 
paratus, The disastrous character of some of these 
fires has attracted attention in many quarters to the 
importance of placing proper restrictions upon the use 
of moving-picture machines and of so constructing 
moving-picture apparatus that neither accident nor 
careless handling can lead to a conflagration. In a 
number of cities ordinances have been passed requiring 
all users of moving-picture machines to have their 
apparatus officially inspected and approved before a 
permit for its use can be obtained. Such inspections 
have been required for a considerable period in New 
York and Boston, and recently an act has been passed 
by the Legislature of Massachusetts placing all moving 
picture exhibitions in that State under the control of 
the State police. The need of such an act. was clearly 
shown by the occurrence within six weeks of fires due 
to moving-picture exhibitions in Haverhill, Salem, and 
Lynn, which resulted in damage amounting to $60,000 
and caused many persons to be seriously injured. 

In a few instances, the fires resulting from moving- 
picture exhibitions have been due to defective or im- 
proper electric wiring, especially to the use of wires too 
small to carry safely the current ranging from twenty- 
five to thirty-five amperes, required for the successful 
operation of a moving-picture machine equipped with 
electric lighting devices. But most of the disastrous 
fires that have had their origin in moving-picture ex- 
hibitions have been due to accident or to the careless- 
ness of the operator, and it is the principal duty of 
the officers charged with the inspection of moving-pic- 
ture apparatus to see that the apparatus used in every 
exhibition ts of such character that neither of these 
causes can Bive rise to a conflagration. 

The danger" attending the use of moving-picture ap- 
paratus is due to the highly inflammable character of 
the celluloid film bearing the pictures and to the intense 
heat produced where the light is condensed upon the 
film. This heat‘is sufficient to ignit® the film at the 
projection aperture if the light is allowed to rest con- 
tinuously upon one portion of the film for a few sec- 
onds, but when the’ mechine is in operation the film 
of course travels so rapidly across the projection aper- 
ture that the heat is without effect upon the film, The 
projection aperture, therefore, is the point at which the 
film is most apt to take fire, and in almost every in- 
stance the ignition takes place because a’ portion of 
the film is held stationary at ‘the projection aperture 
for'a time. This may be brought about in various 
ways. The film may break below the projection aper- 
ture; the feed mechanism may become jammed and in- 
operative; it may lose its hold on the film; the crank 


* may become loose on the shaft of the feed mechanism 


so that its turning will not feed the film forward; a 
small fragment may be torn off the film and lodge in 
the projection aperture where it will be exposed to the 
full heating effect of the light; or the operator may stop 
turning the crank of the film feed mechanism for any 
one of a variety of reasons. He may become faint or 
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giddy from the heat or from escaping gas; his atten 
tion may be suddenly distracted and he may forget ta 
keep the film feed mechanism in motion; or he may 
stop the feed of the film intentionally and: neglect to 
cut off the light. Fires have resulted more than once 
from each of the foregoing causes, and it is practically 
impossible to construct moving-picture apparatus in 
such a way as to prevent the film from occasionally 
taking fire at the projection aperture. It is possible, 
however, to prevent serious consequences from the igni- 
tion of the film at this point, and this may be done by 
simply preventing the fire from following the film 
from the projection aperture to the reels upon which the 
film is wound. Ordinarily, these reels have from eight 
hundred to twelve hundred feet of film wound on them, 
consequently, if a flame reaches either of these reels the 
fire that results is so large, so hot and so difficult to ex- 
tinguish that great damage to the building is almost 
certain to result, to say nothing of the panic that is 
always caused when a flame of any size breaks out 
in a place of public entertainment. If, however, the 
film burns only at the projection aperture, the flame 
will be small and do no damage. To limit any fire 
that may occur from a moving-picture exhibition to a 
few inches of the film, it is only necessary to inclose 
both the film supply reel and the take-up reel in fire- 
proof chambers and to provide valves leading into 
said chambers through which the film can pass freely 
while the film feed mechanism is in operation, but 
which will close instantly when the film feed mech- 
anism ceases to operate or the tension upon the film 
is relaxed. If the film supply reel and take-up reel are 
inclosed in such fireproof chambers or magazines, the 
ignition of the film at the projecting aperture is a mat- 
ter of very little consequence, as the burning of the 
film at that point immediately causes a reduction of the 
tension on the film and permits the valves through 
which the film passes into the magazines to close and 
so prevent absolutely the passage of the flame into the 
magazines. Properly constructed magazines for the 
film supply reel and take-up reel can be applied at very 
small cost to any moving-picture machine, and if the 
machine is equipped with such magazines it may even 
be overturned without causing any serious damage. 

Other methods of preventing flames at the pro- 
jection aperture from reaching the reels of film have 
been proposed, such as a non-inflammable plate of con- 
siderable size arranged above the projection aperture 
and extending rearward and to the sides for a con- 
siderable distance. Such a plate will sometimes pre 
vent a flame at the projection aperture from reaching 
the film on the supply reel, but it is by no means as 
certain in its action as the magazines already men- 
tioned, for the film above the plate is fully exposed, 
and if the flame rises above the edge of the plate it 
may strike the exposed film and set fire to the euxtire 
reel. Another device which has been proposed to pre- 
vent the transmission of a flame from the projection 
aperture to the film reels consists of a pair of flat 
tubes or guides extending above and below the pro- 
jection aperture and made of non-inflammable mater- 
ial, the idea being that in the small space afforded by 
these guides for the passage of the film a flame will 
be extinguished. As a rule this device operates success- 
fully, but as the reels themselves are exposed, a flame 
flaring up suddenly at the projection aperture may 
reach one of the film reels in spite of the guides. 

A plan of preventing fires from the use of moving- 
picture apparatus that has been adopted in England 
to a considerable extent is to inclose the entire appar- 
atus in a fireproof box large enough to contain the 
operator also and to lock the operator in during the 
exhibition. This plan has the merit of making opera- 
tors careful, but many grounds of objection to it are 
obvious, and American operators of moving-picture ap- 
paratus are unwilling to be locked in such a box while 
giving an exhibition. 

Considered from all points of view, the most satis- 
factory and thoroughly reliable means for rendering 
moving-picture apparatus safe is a fireproof magazine 
for the film supply reel and a similar magazine for the 
take-up reel. Such magazines answer all the require 
ments and have the advantage of being readily portable 
and of being easy to apply to any standard moving-pic- 
ture machine. 
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The earliest wooden bridges were built by expert car- 
penters. The work was done by contract, very much 
the same as building work is done at the present day, 
except that the builder was also the designer. The 
builder would buy suitable timber or have it sawed to 
order at conveniently located saw-mills, and any iron- 
work needed in the construction of the bridge, such 
as rods, bolts, or bars, he would obtain at a local 
blacksmith shop, and frame and erect the bridge in 
place, ready for traffic. The same methods were also 
used in building the early iron highway bridges. Each 
of these builders had his own type of bridge and his 
own special details. At that time there was generally 
but little competition, as very few had any knowledge 
of bridge building, and each one controlled a certain 
territory. 
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Where Dia the Peoseqrestion Stand? 
To the Editor of the ScireNTIFIC AMERICAN: 

Mr. Crawford's method (July 1 and 15) of finding 
the inclination of the picture plane from the converg- 
erce of the mortar lines in the front of the transit 
room did not appear to me to give satisfactory results. 
In fact, his measures made upon the cut shown on 
June 10 put VR, the east vanishing point, at a dis- 
tance of 347 feet to the right of O, while mine made 
upon the original photograph would put it only 278 
feet away. Owing to their small convergence, I made 
no use of these lines at all, but resorted to the method 
of first supposing the picture plane parallel to the 
front of the observatory, and thereby obtaining the 
distance of the camera, and then in my concluding 
paragraph showing that the error of this assumption 
did not vitiate the results in practice in this instance. 
This supposition of parallelism affected only the values 
of AO and AB, which, strictly speaking, were not re- 
duced in the same ratio by the inclination of the plate; 
but as the difference was less than the unavoidable 
errors of measurement upon a photograph, I judged it 
best in practice to neglect it in this instance. 

The cut shown on June 10 is in point of size 59 per 





cent of the original photograph. It was not made 
directly from the latter, but only indirectly, that is, 
from another photo-engraving. This will sufficiently 
account for the difference between Mr. Crawford’s and 


my results. WitiiaM F. Rigas. 
Creighton University Observatory, Omaha, Neb., 
July 16, 1905. 
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Partial List of Form Elements Found in Croton 
Water, 
To the Editor of the ScienTIFIC AMERICAN: 

On one day, July 25, 1905, the following are the form 
elements observed in Croton water in order of finding: 
1. Gomphospheria abundant and throwing off spores. 
2. Melosire, diatoms. 3. Navicule, ditto. 4. Cocino- 
discus, ditto. 5. Arcella mitrata. 6. Gromia. 7. Ana- 
baina circinalis. 8. Pelomyxe. 9. Pediastrum com. 
10. Oscillatoriacee. 11. Plagiophrys. 12. Volvocine 
13. Bast fiber. 14. Humus, 15. Decayed woody fiber. 
16. Coelastrum sphericum. 17. Starch grains. 18. 
Amorphous masses of dirt, many. 19. Plagiophrys, an- 
other variety. 20. Large cross-barred diatoms, new. 
21. Pediastrum incisum. 22. Vorticella. 23. Anurea 
stipitata, 24. Red water fungus. 25. Large masses of 
vegetable epithelia. 26. Silica. 27. Amphiprora pro- 
rata. 28. Scenedesmus quadricauda. 29. Large num- 
ber of double spores of alga, new to observer. 30. Stau- 
rastrum gracile. 31. New tetraspore. 32, Scenedesmus 
obliquus. 33. Cotton fiber. 34. Skeleton arm of a large 
entomostraca. 35. Monad. 36. Peridinium candela- 
brum. 37. Two-eyed Bosmina, heart seen plainly beat- 
ing 120 per minute. Before this time one eye was the 
rule. 38. Wool fiber. 39. Smooth spicule of sponge. 
40. Pediastrum boryanum, 41. Part of hydra. 42. Dif- 
flugia cratera. 43. Arcella mitrata with minute pro- 
cesses projecting all over like cilia. Never noticed be- 
fore in twenty-five years. 44. Polycoccus. 46. Cos- 
marium binoculatum. 46. Diffugia cratera, another 
commoner variety. 

No one is more impressed than the writer with the 
imperfection of this list. It should be remembered that 
Prof. P. F. Reinsch, of Erlangen, said that only about 
one-half of these were named. Those who can are in- 
vited to add to the list, and in case none do so, we 
advise to send for Prof. Reinsch, who is the most 
capable man in the world to do this needed work. 

New York, July 26, 1905. Epruraim CUTTER. 
—o+ ore 

The Beasoning Power of Animals, 
To the Editor of the Scrmentiric AMERICAN: 

Under the above title in your issue of July 22 a cor- 
respondent says that cats that open doors by pulling 
on the thumb-latch or pawing knobs, or ring door bells 
to be let through the doors, “do in no way show rea- 
soning power, but on the contrary it was an act of 
dumb imitation.” Quite likely we disagree, because 
we give different definition to the word “reasoning.” 
But call it “dumb imitation,” if you please. To imi- 
tate, the cat had to observe how people opened doors. 
That required thinking. It observed for a purpose; 
more thinking. It wanted to pass through the door, 
it remembered how it had observed the door was 
opened, it resolved to try the same method, and it 
succeeded. Now here is a series of thoughts, a process 
of thinking from cause to effect, that to my mind is 
just as logical reasoning as if performed by a human 
being. The act was not prompted by instinct, because 
the cat family has not inherited the practice of open- 
ing doors. Your correspondent intimates that it came 
from intuition. I had supposed that intuition was a 
God-given faculty, possessed by only a few favored men 
and women who do not have to stop to reason. He 
admits that elephants and beavers reason, but denies 
that power to the cats that have been mentioned, be- 
Cause a certain bear appears to be continually trying 
to escape from its cage. I see no force in that argu- 
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ment. And I had also supposed that animals confined 
in cages walk to and fro more from restlessness than 
from efforts to escape. If they were constantly trying 
to get out, they would frequently try to break the bars 
of their cages, but they have long since learned that 
they cannot do that, and so seldom try. Such animals 
in their natural state lead active lives; confined in 
cages, their natural physical activity forces them to a 
kind of unconscious exercise which is a relief to re- 
straint. 

From reading various works I have got the impres- 
sion that psychologists are quite generally coming to 
the conclusion that man and the other higher mam- 
mals do their thinking with the same kind of machine 
—the brain; and the amount of reasoning each does 
depends quite largely on the size and quality of that 
machine. And animals that learn of themselves how to 
do things by observing how human beings do them 
must do some thinking from cause to effect, and thus 
use more or less reasoning,power., I have found three 
people in this city who chave cats that open doors; two 
by pulling on the thumb-latch, and one by pawing 
the knob. C. W. BEeNNetr. 

Coldwater, Mich., July 24, 1905. 


ELECTRIC TEMPERING OF TOOLS, 

The following simple methods of Secon Hs and an- 
nealing tools have been described by J. M. Gladhill. 
By using the electric current for the heat, we can 
easily carry out the operations, and the temperature 
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can be regulated to the right point. One of these ap- 
paratus is represented in Fig. 1. It consists of a sheet 
iron tank of suitable size containing a concentrated 
carbonate of potash golution. The tool to be tempered 
is mounted in an appropriate socket or holder which is 
connected with the positive pole of the dynamo, The 
circuit is closed by the metallic tank. Switches and 
regulators are placed in the circuit. The tempering 
operation is carried out in the following manner: The 
circuit being closed, the tool is plunged slowly into the 
bath so as to dip the part which is to be tempered. 
This part heats up under the action of the current. 
When the right temperature is judged to have been 
reached, the éurrent is broken suddenly and the tem- 
pering takes place in the liquid of the bath. The elec- 
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tric arc may also be used for the same purpose. Fig. 
2 shows the arrangement which is used in this case. 
The tool to be tempered is placed upon a support of 
fireproof material which is also a poor conductor of 
heat, and the arc is started at first at a low tension 
between the portion of the tool which we desire to 
temper and a carbon electrode placed near it. The 
tension is increased by working a rheostat until we 
obtain the necessary heat, but overheating or melt- 
ing of the tool is avoided. Ag a source of current we use 
a direct current dynamo which will give a tension 
varying from 50 to 150 volts. The dynamo is operated 
by an electric motor working at 220 volts. In this 
way it is possible to produce ares varying from 10 to 
1,000 amperes by working the rheostat which the ex- 
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citing current of the dynamos carries. The electric 
method can also be used with success for annealing. 
This applies to tools of special form such as gears, 
dies, and in general to all tools where we need to have 
a hard temper on the outer part while the inside has a 
great tenacity. Generally the annealing is carried out 
by introducing a heated rod into the hollow tool. But 
this process is defective both on account of the difficul- 
ty of keeping up the temperature for a long enough 
time and also from the cracks which may occur from 
a too rapid heating up. With the electric process which 
we illustrate below, such accidents are not to be feared, 
since the rod is introduced when cold and it is heated 
up gradually. We are thus able to keep the tempera- 











ture at the right point during the whole tine which 
the annealing requires, This apparatus is represented 
in Fig. 3. We employ a transformer which lowers the 
tension of the alternating current to 2 volts. The sec- 
ondary coil of the transformer is formed of a copper 
bar of large section which is connected to each end of 
the form carrying the tool. We regulate the strength 
of the current and consequently the temperature of the 
holder by the use of a rheostat, and thus we can obtain 
a perfect adjustment of the temperature during the 
process.—L’ Electricien. 


Engineering Notes, 

Steel as a structural material was first used In a 
portion of the St. Louis Bridge, completed in 1874, byt 
the first bridge built entirely of steel was the Glasgow 
Bridge, over the Missouri River, completed in 1879. 
The extensive use of steel, however, did not commence 
until 1890. Before that time steel was used only in iso- 
lated cases, or for heavy work, auch as chords and eye- 
bars for large spans. ; 

Centrifugal pumps were known as early as the seven: 
teenth century. Papin, the celebrated French engineer, 
designed a centrifugal pump in 1703. Euler brought 
out a pump of this type in 1754. In 1818 a form of 
centrifugal pump was brought out in Massachusetts, 
known as the Massachusetts pump. In 1830 a Mr. Me- 
Carthy erected a pump in the New York navy yard 
which was credited to have approached the efficiencies 
of the present day. In 1846 Andrews produced pumps 
of this type, and about this same time John and Henry 
Gwynne of England commenced the manufacture of 
centrifugal pumps as a commercial enterprise, Appold 
exhibited a model of a centrifugal pump at Birming- 
ham in 1849, and at the Crystal Palace Exposition in 
London in 1851, Appold’s pumps were an important 
feature. 

After iron railroad bridges had been in service for 
about twenty years, engineers who had charge of their 
maintenance noticed that weak points developed under 
traffic, particularly in the details and connections. It 
also became apparent that the bridges built up to about 
1875 were deficient in rigidity and lateral stability, 
and improvements were gradually made to remedy these 
defects, producing more massive construction, fewer and 
heavier parts, and a more extensive use of riveted con- 
nections. The pin-connected type of truss for short 
spans was gradually discarded, the plate girder and 
riveted truss taking its place, and the limiting length 
of spans for these types was gradually increased. Speci- 
fications for iron bridges were also revised and im- 
proved; those prepared in 1877 by Charles Hilton for 
the Lake Shore and Michigan Southern and by C, Shaler 
Smith for the Chicago, Milwaukee & St. Paul Railroad, 
and 1879 by Theodore Cooper for the Brie Railroad, 
being steps in that direction. 
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The Falliure of Ludiow’s Afrship. 


Israel Ludlow attempted thirteen times on July 25 
to send his new creation high into the skies at Seventy- 
eighth Street and the North River, New York eity, and 
finally when the craft turned over on its back it was 
decided that the machine could not fly in its present 
form. The apparatus was described a few weeks ago 
in these columns by Mr. Ludiow himself. Once the 
flying machine aitained an altitude of sixty feet and 
then it dropped into the midst of the crowd, which 
scattered to the sand piles and the tal! grass with 
promptness, 

Philip Campbell, a Philadelphia aeronaut, offered to 
sit in the machine and take chances on its leaving 
the ground. The car was adjusted and a seat made 
for him to sit on, but instead of rising from the ground 
the bamboo framework with the shaking wings skid- 
ded rapidly along the ground with Campbell waddiing 
in the center. Twice more Campbell vainly easayed 
the flight in the air, but never rose an inch. 

Then some tests without any person In the machine 
were made, and on the twelfth trial the airship rose 
majestically sixty feet in the air, soaring like a gigantic 
box kite. Then, just as it was sailing finely in the 
air, Mr. Ludlow let go of the rope which he held, and 
the airship, twisting and twirling, fell into the midst 
of the watching crowd. 
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The Current Supplement, 

The current Surrtement, No, 1544, has a striking 
front-page illustration showing a race between a 
steam locomotive and a powerful electric locomotive, 
which has just been built for the New York Central 
and Hudson River Railroad. The Cerebotan! aato- 
telegraph, an article contributed by the Belgian cor- 
respondent of the Scienrreic AmenicaN, describes an 
important invention, having for its object the direct 
transmission of. writing. The Wnglish moter omni- 
buses for city and country use illustrate. some inter- 
esting types of public conveyances. The article on the 
construction of a silver glass teleseope 15% inches in 
aperture, and its use in celestial photography, js con- 
tinued. The usual electrical notes and science notes, 
etc., will be found in their accustomed places. 
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THE LIVE HISTORY OF A CORAL. 


Although many of us may know a coral when we 
To 


gee it, it takes 2 zoologist to teil us what it Is. 
him a coral is a hard, chalky skeleton secreted by 
certain polyps for their support and protection. Coral 
polyps are closely allied to sea-anemones or actinians, 
only in these no skeleton is formed. Sometimes the 
coral] structure branches like a shrub, or spreads out 
like a fan; sometimes it assumes the appearance of a 
human brain, or of a flower or mushroom. The skele- 
tons often form reefs varying in length from a few 
yards to hundreds of miles, as in the Great Barrier 
Reef of Austrailia. They may also produce coral isl- 
ands, frequently occupied in the middle by water, when 
they are called atolls. In a general way, the books 
tell us that the 
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crease in number to six pairs (Fig. 3) and about this 
time the larva settles to the bottom of the sea, 
attaching itself to some rock or stone, perhaps to some 
old piece of coral. A change of shape now takes place, 
more pronounced than any of the preceding structural 
modifications. Now permanently secured, the base of 
the larva flattens until the organism resembles an open 
umbrella in form. The larva may now be calied a 
polyp. Fig. 4 depicts the individual at this stage and 
also reveals the developing mesenteries radiating from 
the mouth. It is through this mouth that the animal 
receives nourishment and also gets rid of its waste 
matters. Around and under the base of the polyp 
a very thin layer of lime is now secreted by the activ- 
ity of the cells. This is the beginning of a skeleton. 
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the disk. In the following stage a cycle of six simple 
tentacles appears between the original first and second 
cycles (Fig. 11), and soon the polyp doubles its second 
cycle of tentacles (Fig. 12). Finally, we find two 
cycles of six bifurcated tentacles and one cycle of 
twelve simple tentacles, all situated over the internal 
chambers produced by the presence of the mesenteries 
or partitions. 

Thus the polyp develops by gemmation, tentacle 
crowding on tentacle. The young animals form skele- 
tons from the parent polyps, the new skeletons literally 
growing out of the older ones. It is evident enough 
how, by a process with such immense possibilities of 
multiplication, a large area can be rapidly built up. 

Under the special conditions necessary for the 
growth of a coral, 
it is a matter of 





coral-produc in g 
polyps form colo- 
nies which in- 
crease by gemma- 
tion (budding). 
In this process 
young polyps 
spring from the 
original polyp, 
sometimes indif- 
ferently from any 
part of its sur- 
face, sometimes 
only from its up 
per circumference 
or from its base. 
These buds do 























not separate from 
the parent polyp, 
but remain and 
give rise to buds 
in turn, the whole 


passifiora). 


West Indian Sea Anemone (Condylactis 


The resembiance to a coral polyp is apparent, 





interest to dis- 
cover by what 
means the reefs 
and atolls have 
been formed, that 
often rise from 
depths of several 
hundred and even 
thousands of feet. 
According to 
Darwin—the first 
man who clearly 
recognized how 
essential is shal- 
low water to the 
.| development of a 








A Portion of the Mature Coral (Siderastrea 
radians) Enlarged. 
Four expanded poly ps (one partly contracted ) are shown ; 
also a polyp in cross-section and the skeleton (secreted 
by the polyp). The cross-section shows the 


A Mushroom Coral of the Pacifie Showing 
Resemblance of a Coral Polyp to 


This coral consivts of a single polyp and its secreted 


coral—polyps col- 
onized along the 
shores of an isl- 
and to form 
eventually a 


a Sea Anemone. 





producing what mesenteries of the polyp alternating with skeleton, In the center is the mouth, eure fringing reef. As- 
is known as a the septa of the skeletou. ee Sy a suming a slow 
colony. Repro- bed subsidence of the 
duction by divi- ocean floor, suffi- 
sion or fission is ciently slow in 


also a very gen- 
eral process in 
the growth of 
coral masses. 

In order to 
show how a coral 


develops, the 
American Muse- 
um of Natural 


History has plac- 
ed on exhibition 
a series of splen- 
did wax models 
made under the 
direction of Dr. 
D. EB. Dahigren, 
head of the Mu-. 
seum'’s Depart- 
ment of Prepara- 
tion, on the basis 
of researches car- 
ried ont by Dr. J. 
E. Duerden in 
Jamaica, The ac- 
companying illus- 
trations are 
photographic re 
productions of the 
models in the mu- 
seum. The coral 
selected is a Weat 
Indian form 
known as Sider- 
astrea radians, 
The Carnegie In- 
stitution, of 
Washington, has 
recentiy publish- 
ed a monograph 
by Dr. Duerden, 








fact to permit a 
continuation of 


growth on _ the 
outer edge of the 
reef, the water 
channel! would 
gradually widen 
and deepen to 
form a_ barrier 
reef, which upon 
the submergence 
of the entire is! 
and would yield 
place to an atoll. 
Elaborated by 
Dana, this theory 
was promulgated 
in almost every 
text book on 
geology. Unfortu- 
nately for Dar- 


win’s view, how- 
ever, it was dis- 
covered that some 
islands instead of 
subsiding were 
actually elevated. 
Then Murray 
proved that corals 
may grow on a 
perfectly stable 
floor, such as the 
slopes of a_ vol- 
ecanic island, or 
submarine bank# 
of fossil organ- 
ims. Simultane- 
ously with this 
outward growth, 
the coral reef is 








in whic) the com- 
plete process of 
development of a 
coral is described. Its life-history may be considered 
as fairly typical of the life-history of most corals, 
though certain details with regard to the development 
of the tentacles are perhaps characteristic of the spe- 
cles. 

A coral colony has its beginning in a simple larva 
set free from the parent polyp and is usually just large 
enough to be visible to the naked eye. Such a free 
swimming larva of an elongated, pear-shaped form, is 
shown in Fig. 1, of course much magnified. As it 
swims or drifts about, one end of the larva swells or 
thickens, and four pairs of striations begin to appear, 
clearly shown in Fig. 2. The external striations give 
evidence of an internal division of the hollow cavity 
of the larva and are the first signs of the mesenteries 
(partitions). Soon the rudimentary mesenteries in- 
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Six knobs also appear around the mouth and represent 
the first stages in the formation of the tentacles or 
feelers (Fig. 5). They push their way upwardly like 
80 many seedlings (Fig. 6). As they continue to 
grow and increase in size, they develop into true knob- 
bed tentacles characteristic of coral polyps (Fig. 7). 
They appear at regular intervals between or alter- 
nating with the mesenteries, Another set of six tenta- 
cles appears in the spaces between the first six, making 
the number thus far attained twelve. Then at the 
base of the second set, a third series of six sprouts out, 
as illastrated in Fig. 8. In Fig. 9 the inner tentacles 
are now shown doubled. Next (Fig. 10) we find the 
polyp equipped with six bifurcated inner tentacles and 
twelve outer tentacles; moreover, a second cycle of 
six pairs of mesenteries faintly traces its course along 


washed by the 
sea. The debris 
carried down to 
the bottom forms a table for their future growth. It 
may happen that the original foundation projected 
above the sea-level, and might thus have been cut 
down by breakers. How is the characteristic ring- 
shaped formation produced? Simply by the solvent 
action of the water acting on the dead coral (which 
is nothing but carbonate of lime), thus forming a 
lagoon. 

Probably both Darwin’s and Murray’s theories are 
correct; and what is more, other theories, equally 
plausible, may be advanced to account for the coral 
atoll. The truth is that each atoll has probably been 
produced under peculiar local conditions, and that 
these conditions are sufficiently alike in many cases 
to permit a Darwin or a Murray to formulate inter- 
esting if not generally acceptable theories. 
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THE NEW JAPANESE BATTLESHIPS, 

The Japanese navy has now under construction two 
battleships, which are probably the most powerful of 
any built or building (if we except the one battleship 
recently ordered by Great Britain) for any navy. They 
embody the lessons of the present war, though not to 
the extent that would be evident, were the plans for the 
ships being drawn at the present time. The striking 
feature is that, in addition to the usual main battery 
of four 12-inch guns, they also carry four 10-inch guns, 
The 10-inch gun was the main armament on several of 
the destroyed Russian battleships, and is the main 
armament on one or two modern British battleships 
to-day. Therefore, it may be said that the main bat- 
tery of each of the new Japanese vessels is equal to 
that of two battleships of some existing types. 

Of the two ships, the “Katori” is being built at the 
yards of Messrs. Vickers, Sons & Maxim at Barrow, and 
the “Kashima” is being built by the Armstrong firm at 
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no armor that any ship carries can hope to withstand 
them up to a distance of three thousand yards. The 
10-inch gun will have a penetrating power which will 
be equal at 3,000 yards to any of the 12-inch guns at 
present afloat in any navy. The breech-screw of 
these guns is arranged for a parallel motion, which 
does away with the necessity of having a steep cone 
at the seat of the obturating pad, and saves weight 
and length at the breech of the gun. The 12-inch 
Vickers guns of the “Katori” are of 45 calibers, and 
weigh 57 tons each. The 10-inch guns are also 45 
calibers long, and weigh each 341% tons. 

The disposition of the armor in the two ships pre- 
sents no features of novelty, and it is practically the 
same in both ships. The following description of the 
“Kashima” will answer therefore for both vessels: 
Amidships, it is carried from below the waterline up to 
the upper deck, above which further protection is given 
by a screen of 4-inch armor, which extends 7 feet 6 
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tion for such important pieces. The conning tower car- 
ries 9 inches and the observer tower at the after bridge, 
5 inches of armor. A novelty will be the provision of 
two other shelters for the officers, which will be placed 
on the boat deck amidships, and protected with 3 inches 
of armor, The protective deck, the construction of 
which is shown very clearly in each of our views, is 
2 inches in thickness on the flat and 3 inches on the 
slopes. Toward the ends of the ship where the thickness 
of the side armor is reduced, this deck is increased in 
thickness from 2 to 2% inches, 

Each of the big gun turrets, six in all, is provided 
with an independent magazine; the 6-inch and smaller 
guns obtain their supplies from an ammunition pas- 
sage which extends around the machinery space below 
the waterline, Of the five under-water torpedo tubes, 
two are located forward and two aft on the broadside, 
and one tube is built into the stern and fires in line. 
with the axis of the ship. The coal bunkers have been 
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View Looking Aft on the Protective Deck, Showing the Way in Which it Slopes at the Sides to Meet the Lower Edge. of the Waterline Armor. 
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Looking Forward on the Protective Deck, Showing the Opening for the After 12-inch Gun Barbette, and the Four Barbettes for the 10-inch Guna. 
CONSTRUCTION OF THE NEW JAPANESE BATTLESHIP “ KASHIMA.” 


8 
the Elswick yard. The “Katori” measures 455 feet 9 
inches over all, «8 feet in beam, and on a draft of 27 
feet she displaces 16,000 tons. The “Kashima” measures 
425 feet on the waterline and 455 feet over all. Her 
breadth is 78 feet 2 inches, and on a draft of 26 feet 7% 
inches she displaces 16,400 tons. The armament of 
each ship consists of four 12-inch guns mounted in 
pairs in barbettes; four 10-inch guns mounted singly in 
barbettes, one at each corner of the central battery, on 
the plan first adopted in our own “Oregon” class; 
twelve 6-inch guns carried in a central citadel; twelve 
12-pounders; six Maxims; three 3-pounders; and five 
under-water torpedo tubes, The 12-inch Armstrong gun 
on the “Kashima” weighs 59 tons, has a length of 46.7 
calibers, and fires an 850-pound projectile. The 10-inch 
Suns weighs 34 tons, has a length of 46.7 calibers and 
fires a 500-pound projectile. The 6-inch guns will he 
about 47 calibers in length. Messrs. Armstrong inform 
Us that the charge will probably be a modified cordite, 
and that the power of the 12-inch guns wil] be such that 


inches above the upper deck and covers the 6-inch gun 
positions amidships and also the spaces between the 
10-inch gun positions. The waterline armor belt which 
is 9 inches in thickness amidships, and tapers 4 inches 
at the ends, reaches 5 feet below and 2 feet 6 inches 
above the waterline at normal draft. Above this is a 
belt of armor 9 inches thick amidships, which reaches 
from the after 12-inch barbette forward to the stem. 
Above this belt is the 6-inch citadel armor, which 
reaches to the upper deck and extends forward and aft 
to inclose the two 12-inch barbettes. Ten of the 6-inch 
guns are mounied within this citadel on the gun deck, 
and they are separated from each other by armored 
screep3. On the main deck above, mounted midway 
between the 10-inch guns, are two more 6-inch pieces, 
one on each broadside. The armor on the barbettes 
of the 12-inch guns is 9 inches in thickness where it is 
exposed, and 5 inches in thickness where it is protected 
by the citadel armor. The 10-inch gun barbette armor 
is 6 inches in thickness, which we think is scant protec- 


designed with the double object in view of giving all 
possible protection to the vitals, and of minimizing la- 
bor in trimming and in transporting the coal to the 
furnaces. The longitudinal coal bunkers*at the side 
of the boiler rooms and below the protective deck can 
be kept closed during action, thereby affording addition- 
al protection against the torpedo. 

Another important feature in the bunker arrdnge- 
ments is that the bulk of the coal can be brought to 
the stoke holes without opening any of the doors in 
the main water-tight bulkheads; moreover, reserved 
coal bunkers are arranged at the slopes of the protective 
deck up to the height of the main deck throughout the 
length of the machinery space. The total coal bunker 
capacity is about 2,000 tons. It is estimated that with 
about 16,000 indicated horse-power the speed of the two 
ships will be 18% knots an hour. ! 

Our fllustrations of the “Kashima,” taken during her 
construction, speak for themselves, and serve as @n @x- 
cellent object Jesson in the internal arrangements of a 
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The ship was launched last spring, 
The spirited 


modern battleship, 
and is rapidly approaching completion. 
photograph of the “Katori” shows this vessel as she was 
taking the water at her recent launch. The big chains 
which reach forward from the bow are cables, which are 
dropped at the moment of launching, and serve by their 
the 


named by 


friction as they are dragged over ground to check 
the The ship 


Arisugawa of 


ship's speed was Princess 


Japan, who pulled a cord attached to 


the smal! balloon at the bow of the ship and released 


several pigeons, a characteristic Japanese ceremony 
a 8 a 
MBy-Product Coke. 
About bee 
hive ovens every year, 20,000,000 tons being carbonized 
coke the 


sundry 


310.000,000 tons of coal are carbonized in 


into for blast furnace use and balance for 


other manufacturing purposes. In this connec 


tion we would like to impress upon your mind the fact 
there goes off as waste products from this 30,000, 


cents to $1 


that 


000 tons from 80 per ton Consequently 


you can see the advantage of saving these waste pro- 


American-like to much 


Our friends, the financiers 


ducts because it is not see 80 


waste go into the air are 
usually after the mighty dollar, and they don't like to 
have it get into the air where they can’t get it 
By-product 
many and other parts of the Continent 


ovens have been in use throughout Ger 
and largely in 


> 


England during the past 25 years. There are no bee- 
hive ovens in operation in Germany at the present time 

The 
tion into 


country 


introduc 
this 
was com 


paratively slow at 


the first, but the 
field has greatly 
increased during 
the past three or 
four years. There 
have been built, 
or are in course of 
construction at 
the present time 
in the United 
States and Can- 
ada, about 3,950 
by-product ovens, 
about 2,605 of 
these being of the 
Otto-Hoffman and 
United-Otto sys. 


tems, carbonizing 
approximately 15,- 
000 tons of 
per day 
1,345 
vay, 
approximately 8, 
oo coal 
per 
ing in a year toa 
total 


coal 
and about 
Semet-Sol- 
carbonizing 


tons of 
day, amount 
carboniza 
tion of approxi- 


mately 8,400,000 





tons It will be 
seen that, al 
though the num- 


her of by-product | 
coke ovens appar- 
ently does not ap 
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THE FUTURE UNIVERSITY OF CALIFORNIA. 
BY ENO® BROWN. 

Five years ago the most noted of European and 
American architects engaged ,in a competition to pro- 
vide the University of California with plans and sug- 
gestions for buildings and their arrangement in refer 
The competition held in Ant- 
werp, and the response to the invitation was general. 
Of the 


for 


ence to the site. was 
were commended 
the 


selected as 


number exhibited, about ten 
de- 


the 


future consideration, and from these one 


Benard, of Paris, 
The 
visite’! tne university, and, in conference with 
with necessary modifi 
definitely upon as 
the one to which all new erections for university pur 


signed by M was 


most merito:ic.s successful architect subse 


quently 
the his design, 


regents, some 


cations, was adopted and settled 
poses should be subordinated. 

The architect of the university, John Galen Howard, 
has recently completed a plaster cast of the site, with 
the the buildings now being 


contemplated building as 


detail of 
those it is 


and 
and of 


location 
erected 
the necessary funds are provided 

The the 


parable. By a 


incom- 
the shores 


site of University of California is 


gentle ascent it rises from 


of the bay, from which it is distant about two miles 
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mated what the cost will be, but many millions will 
be required. The munificence of individuals with the 
generosity of the State are confidently looked upon to 
supply the necessary funds 
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A Novel Smelting Process, 
A novel smelting patented by the KG6in- 
Miisener Mining Company in Kreuzthal is receiving 
much attention in German engineering circles. This 
process is intended to be used mainly in the operation 
of blast furnaces, its object being to open with extra- 
rapidity any closed blasting molds or ob- 
structed tapping holes. It further serves to dismount 
rapidly any kind of iron construction. It may be men- 
tioned that about fifty mining works have already 
secured licenses under the patents. 

The risk and heavy loss involved in blast-furnace 
operation whenever the iapping hole does not open 
normally, and the hard and oftentimes 
of many hours in chiseling through the hardened mass 
steel are known to every metallurgist. 
There is the risk of the rising liquid pig iron reach- 
ing the water-cooled cinder molds and the tuyeres, 
which may result in fatal explosions and bursting. 
All these difficulties and risks are entirely done away 


process 


ordinary 


useless work 


with rods, 





The entrance is 100 feet above sea level, but, within with by the Kéln-Miisener process, which is carried out 

the grounds, the slope is more abrupt, climbing the in a few minutes, and frequently in less than one 

low coast range until at the crest, upon which the ob- minute. 

servatory wi! stand, a height of 597 feet is attained. The precess consists in heating the mass to be melt- 
ed in one of its 
points by any 
means, to the 
combustion tem- 
perature of its 
combustible com- 
ponents, after 





which oxygen is 
thrown against it 
under high pres- 
sure. The local 
combustion heat 
in the  concen- 
trated oxygen 
current is so 
enormously high 
that the  neigh- 
boring parts wiil 
at once become 
liquefied 

To preheat the 
material an oxy- 
hydrogen flame is 
used to advant- 
age in most 
cases, while elec- 
trical ares, for 
instance, can also 
be used for this 
purpose. In the 
latter case it 
will be possible 
to pierce’ cold 
armor plates of 
200 millimeters 
(8 inches) dam 
eter in about 10 
seconds. The cur- 
rent from two ac- 
cumulator cells 
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proach the 
of Weehive 

ovens installed, 

on account of the difference in the size of the charge 
and the coking time, the made in by- 
product coke ovens will be much the total 
coke tonnage of beehive ovens than would at first be 
supposed.—-Mines and Minerals for July 


num 
ber 


shorter coke 


nearer 


- >-++-> ———-— 


How the Ox Bow Tunnel was Cooled, 


The boring of the Ox Bow tunnel in Idaho is one 
of the great engineering feats of the age. The Payette 
River at this point makes a loop, and by putting a 


tunnel through 1,200 feet, the river bed is left dry for 
two and a quarter miles. It is the 
the river bed for gold Experts 
value at from $6,000,000 to $42,000,000 dollars 
narily, the putting through of this 
a simple matter, but at 300 feet from the upper end 


intention to mine 
estimated its 
Ordi- 
would be 


have 


tunnel 


and 260 feet from the lower, hot water was struck 
The heat at first was from 95 deg. to 105 deg., increas- 
ing as the work progressed to 132 deg. at the hottest 


point Different fans and blowers were experimented 
with to cool the air in the tunnel, but without success 
until William Flick, the superintendent of the work, 
thought of spraying the walls of the tunnel! with water 
pumped from the river. Very simple pumping appar- 
atus and common garden sprays were used with com 
plete success. The tunnel is 28 feet wide and 9 feet 
high, and the flow of hot water amounted to 75 miner's 
inches. The cold water so cooled the hot water that it 


was caught in sumps and pumped out with common 
pumps. 





CAST OF BUILDINGS OF THE UNIVERSITY OF CALIFORNIA. 


The profile is undulating and the view wide. The 
small buildings immediately below the observatory 
are dormitories, and to the right of the picture are the 
amphitheater and, in order, the department for chemis- 
try, physics, mathematics, clock tower, languages, 
library, California hall, zoology, agricultural, botany, 
history, library extension, physiology, and hall for 
alumni. The large building to the right is the athletic 
field and accompanying gymnasiums. To the left of 
the central roadway, from the top, is the dining hall, 
geology, mining, electrical, mechanical, and civil engi- 
neering buildings, museum, fine arts, pathology, physio 
anatomy departments, with mansion for the uni 
versity president. Even on the minute scale at which 
cast has been made, the architectural type and 
general appearance of the buildings have been faith- 
fully shown. The structure in the central basin is the 
great auditorium for gatherings of faculty and stu- 
dents. The dome of this structure will dominate the 
entire group. 

Considerable progress has already been made in the 
erection of new buildings based upon the general plan. 
The concrete amphitheater is completed and the presi- 
dent’s mansion, California hall, and mining building 
are in a state of advancement, while funds have been 
provided for the, new library. The older structures, 
that now serve a necessary purpose, will be dispensed 
with as soon as possible. In time the plan will be 
complete; and no institution of learning in the world 
will be so magnificently housed, It is not as yet esti- 


logy, 


the 


that furnish 120 


amperes at 2.3 
volts will be 


quite sufficient. The fact that this process renders it 
possible to remove the iron before the copper from 
assembled iron and copper plates without any preju- 
dice to the copper, will be found interesting and im- 
portant for many purposes. This will prove of import- 
ance also for blast-furnace operation, it being possible 
to melt into the extensions of copper or bronze blast- 
ing molds or cinder molds without any risk to the cop- 
per. 

The process will further prove rather valuable when- 
ever dismounting work is to be performéd at short 
notice, the operation being reduced to a few minutes’ 
work, while the cost as compared to the efficiency is 
quite negligible. It is true that the construction of 
special types of apparatus is required to enable the 
process to be carried out safely. 

—O+ Ore 

The Academy of Sciences of California has just fitted 
out and dispatched an expedition to the Galapagos Isl- 
ands. The expedition has sailed in the schooner 
yacht “Academy” for Ensefiada, Mexico, and after tak- 
ing out clearance papers there, will visit the following 
Mexican islands: San Benito, Natividad, Cerros, San 
Benedicto, a>4 Socorro. After leaving Socorro, the 
expedition will proceed to Cocos Island, and thence to 
the Galapagos Archipelago. The chief work of the 
expedition will be at the Galapagos, where a year will 
be spent in studying the natural history and collecting 
specimens for the museum of the Academy of Sci- 


ences. 
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CANALS OF MARS PHOTOGRAPHED. 

Of a bird’s eye view of a world some forty millions 
of miles away, all that we can know are contrasts in 
tone and color, for the real contour of the objects 
must be forever masked or invisible. In studying 
the planet Mars these contrasts in color and tone have 
to some astronomers assumed the form of lines, and, 
hence, rather fittingly or unfittingly, the name “canals” 
has Leen given to them. What are these canals? Some 
have suggested that they may be tracks drawn by 
meteorites as they have rushed along the surface; or 
by minor planets, which became close satellites of 
Mars in the earlier stages of its formation, and pres- 
ently in grazing contact run round and round it. 
Others have supposed that they may be fissures gen- 
erally following the course of great circles, and in 
some parts radiating from central points. These, it 
has been said, might be caused by the cracking of an 
unsupported crust left behind by a contracting interior; 
or. on the other hand, by the resistance of the in- 
terior to the contraction of a more rapidly cooling 
crust. It has even been suggested that vapors con- 
tinuously rising out of such fissures may perform a 
part in producing the single or double appearance of 
the various canals. Perhaps most astronomers have 
been inclined to believe that 
the so-called canals really do 
not exist at all; that they are 
optical illusions, in a word. 
What is seen is attributed to 
eye strain. It must be con- 
fessed, however, that so many 
have observed the canals, 
and so many have drawn 
them, that their existence can hardly be doubted. Their 
straightness, their immense length, which in some 
cases reaches 3,000 or 4,000 miles (nearly equal to the 
whole diameter of the planet), and their uniform and 
great breadth, in different instances estimated at 30, 
40, or even 60 miles, would seem to augur well for their 
actual existence. 

Perhaps the most assiduous advocate of the existence 
of these various canals has been Prof. Percival Lowell. 
To him and to Schiaparelli we are indebted for the 
most minute observations of their vagaries, and to 


Lowell likewise for the most picturesque theories of 
their supposed origin. Lowell_sees in them a vast 
system of artificial irrigation. But their artificial 


origin can hardly be maintained, when it is considered 
that they traverse the polar caps, and that their coun- 
terparts are to be found in Venus, Mercury, and two 
of the satellites of Jupiter. That they really do exist, 
however, has at last been definitely proven by photog- 
raphy. 

For a long time it has been the object of the Flag- 
staff Observatory, of which Prof. Lowell is the head, 
to photograph the enigmatic canals. Mr. Lampland, 
of that observatory, has at last succeeded in accomp- 
lishing the difficult task. Two ob- 
stacles have stood in the way of the 
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lines can be descried, one issuing from near the bot- 
tom of the Syrtis on the right, the other rising from 
the Peboas Lucus at the end of the Nilosyrtis, to join 
it nearly. These are the Astaboras and the Vexillum 
respectively. Parallel with the second link of the Nilo- 
hyrtis and below it shows a long, dark line, This is 
the Casius. From its left-hand extremity can just 
be made out a filament, which curves round to the 
right to enter the Syrtis two-thirds way up on its 
eastern side. This is the Thoth. From the other end 
of the Casius proceeds the Pierius. The plate is from 
an enlargement of one of the original negatives on a 
scale of 1.8 times. 

Inasmuch as such fine detail as the canals, owing 
to the air-waves, play bo-peep with either observer or 
camera, it is not ‘ to be expected 
that the more delicate of them 
should appear in every print. Yet 
they turn out to come nearer do- 
ing so than could have been antici- 
pated. And this because the ex- 
posures could not be made instan- 
taneous, but with Lowell's Draw- an aperture of 
twelve inches, ing of Martian were given on the 
average eight sec- Canals, onds each. On 








LAMPLAND’S PHOTOGRAPHS OF THE CANALS OF MARS. 


other plates taken other canals can be made out, not- 
ably those bounding Elysium, together with the Heli- 
con, Erebus, and the Hades. 

The astronomical importance of this feat of photo- 
graphing the canals can hardly be overestimated. A hot 
controversy may now be considered definitely settled 
—a controversy in which most of the eminent astron- 
omers of the world have taken part, either in absolute- 
ly denying the existence of Martian canals, or in ad- 
vocating not only their existence, but also in regard- 
ing them as evidences of life on a neighboring world. 


THE PYGMIES OF THE CONGO. 

As the great searchlight of modern investigation and 
exploration illumines the dark and unknown portions 
of the great world which we inhabit, adding day by 
day to human knowledge and experience, those half- 
recognized wonders and mysteries; magnified in the 
eyes of our forbears by tradition and folklore, lose that 
very characteristic of the mysterious, and each falls 
into its allotted place in the ranks of the develop- 
ment of the kingdoms, animal, vegetable, and mineral, 
in the onward march of Nature. And so we often find 
in the mythology of all races, frequently of the widest 
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or elves, is general in all folklore. For years we have 
been aware of the actual! existence of a race of pygmies 
in the interior of Africa. And now, authorities on the 
subject have expressed the belief that in this little- 
known race of black dwarfs, hidden to-day in the fast- 
nesses of the tropical forests of the Congo, but in past 
centuries probably far more common and widespread, 
we may have the origin of the dwarfs of tradition. Sir 
Harry Johnston, the well-known English explorer, 
made famous by his classic discovery of the okapi and 
by his researches among the ape-like little black people, 
is of this opinion. 

Roughly speaking, the great forests wherein the 
pygmies are found cover the entire Congo River basin, 
while other vast but partially isolated patches seem to 
indicate that once the entire continent south of the 
tropic of Cancer may have been one vast forest vary- 
ing only through climatic conditions. This was, be- 
yond doubt, an important factor in the history of the 
races of man and animals, a refuge, a barrier, and a 
deflector in the tremendous incursions and migrations 
that took place in the prehistoric ages. During the 
Pliocene invasions, the great herbivores apparently 
did not penetrate into the forests, but stayed in regions 
opener and more favorable to their mode of existence, 
while the great carnivores, 
which preyed upon the form- 
er, naturally did not wander 
far from the food gupply. 
This left the mighty forest a» 
a refuge for the more timid 
and defenseless mamma.s 
and the anthropoid apes. 
These were driven from west- 
ern Asia and Europe by their offshoot, man, and the 
latter appears to have been the only creature able suc- 
cessfully to contend with the giant ancestors of our 
present-day gorillas, chimpanzees, and ocrang-outangs. 
The anthropoid apes were soon followed by the earliest 
type of humanity which entered the Dark Continent, 
and these (oo, urged on by the pressure of superior 
tribes,'were gradually forced into the great forests. 

The human type, in all probability, first emerged 
from the ape in southeastern Asia, possibly in India, 
The higher types forced the negro from the continent 
in an eastward direction, across the intervening isl. 
ands, as far as Australia, and westward into Africa. 
Even to-day, ape-like negroes are found in the gloomy 
forests, who are doubtless direct descendants of these 
early types of man, who probably closely resembled 
their simian ancestors. They are found on the eastern 
border of the Congo woodland and in other portions of 
the Congo basin, and the attention of scientists was 
first called to them by Johnston, Grogan, and Sharpe. 
They are often dirty-yellowish brown in color and cov- 
ered with a fine down. Their faces are fairly hairy, 
with great prognathism, and retreating chins, while 
in general they are unintelligent and timid, having lit- 
tle tribal cohesion and usually liv- 
ing upon the fringes of higher 





attempt. In the first place, fluctu- 
ating waves sometimes prevent, 
sometimes favor the definition of 
such fine detail as that of the can- 
als. In the second place, most 
photographic plates are far too 
slow. 

Prof. Lowell determined that the 
attempt should be made with a bio- 
scope film, in which many succes- 
sive pictures may be taken, in the 
hope of securing among them one 
which would show the canals. A 
chronophotographic apparatus was 
therefore devised which, excellent 
though it was, left much to be de- 
sired, chiefly so far as automatic 
motion was concerned, inasmuch 
as the camera had to be worked by 
hand. Still, by  diaphragming 
down the objective to suit the at- 
mospheric currents at the time of 
observation, the experiment  suc- 
ceeded. Out of the many plates se- 








tribes. Among the latter, individu- 
al types of the lower order crop 
out now and then, indicating that 
the two were, to a certain extent, 
merged in past ages. 

Whence the pygmies came or 
where they originated is unknown 
to us. In the hieroglyphic records 
of the Mgyptians and other ancient 
people sre accounts that prove con- 
clusively that the dwarfs existed in° 
Africa ut that time. However, from 
native traditions gathered by 
Schweiufurth, Junger, and other 
travelers, it appears that the little 
people occupied land as far north 
as the western Nile watershed, and 
were driven thence by invasions of 
larger blacks. To-day they are con- 
fined to the Congo forests and to 
such portions of these as extend 
toward the Nile watershed and inte — 
Cameroon and French Gaboon. 
There seems to be some connection 








cured, one is here represented, 
dealing with the region called 
Syrtis Major. Side by side with it 
is placed a drawing made by Prof. Lowell shortly be- 
fore the camera was put on. This serves the double 
Purpose of showing the confirmation by the photo- 
graph of the existence of the canals, and at the same 
time of acting as a chart. The dark triangle with its 
apex pointing downward is Syrtis Major; the dark 
area at the top, that is to the south of it, is the Mare 
Erythraeum. Leading off from the Mare Erythraeum 
to the right is the narrow dark stretch of the Mare 
Iearium, separating Aeria on the north from Deucali- 
Onis Regio on the south. The bent line from the bot- 
tom of the Syrtis, turning sharply to the right as it 
S0es, is the Nilosyrtis, which, continuing westward 
Scross the print, becomes the Prontonilus. Makiag 
the rest of a rhomboid with the Nilosyrtis two short 


A GROUP OF CONGO PYGMIES TRAVELING FROM AFRICA TO EUROPE. 


divergence, analogous tales and traditions which were 
formerly believed, either to rest upon a supernatural 
basis or to have taken birth only within the unde- 
veloped mind of early man, but which, to-day, we 
know to have arisen from actual physical causes, and 


which, stripped of the garnishing given them by the - 


centuries, have been explained and traced back to their 
origins by scientific research. 

In Africa, the Dark Continent, a name for the im- 
aginative to conjure with, have been found many of 
these explanations of mythological traditions. And it 
now appears that another, one of the commonest of 
all, has been deprived of its supernatural possibility 
as the result of African exploration. The belief in the 
former existence of fairy-like races of dwarfs, goblins, 





between the pygmies and the bush- 
men of South Africa, and if this is 
true, it gives color to the theory of 
the former wider occupancy of the continent by the 
dwarfs. Traces of pygmies have been found in Europe, 
and while there is no absolute proof of a prehistoric, 
universal, dwarf people, there is some ground for 
belief in the truth of this, and the acceptance of this 
theory furnishes us with an explanation for the gen- 
eral occurrence of the mythological dwarfs in human 
folklore. 

The personal appearance, characteristics, and traits 
of the Congo pygmies seem te give support to this 
belief. Small, ape-like, elfish creatures, furtive and 
mischievous, they closely parallel the brownies and 
goblins of our fairy tales. They live in the dense 
tangled forests in absolute savagery, and while they 
exhibit many ape-like features in their bodies, they 
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possess a certain alertness, which appears to make 
them more intelligent than other negroes. Such is 
their woodtraft, that they seem to have the power to 
appear and disappear like the elves themselves. They 
are even said at times to steal the children of the 
bigger negroes, leaving in place of these the'r 
weazened offspring. Some truth is lent this by 
appearance, among the little people, of blacks of nor- 
mal size and feature, though these may be fugitives 
from the tribes of other negroes. They are shy to a 
degree, and it is almost impossible for a stranger to 
approach them. This can only be accomplished 
through the mediation of a member of some tribe of 
larger blacks, with whom the little people have en- 
tered into friendly relations. Once their confidence has 
been obtained, they may be studied with less difficulty, 
though even then it is hard to get a closer insight into 
their lives and pursuits. 

The existence of the pygmies is of the rudest; they 
do not practise agriculture, and keep no domestic ani- 
mals. They live by means of hunting and snaring, 
eking this out by means of thieving from the big ne- 
groes, on the outskirts of whose tribes they usually 
establish their little colonies, though they are as un- 
stable as water, and range far and wide through the 
forests. They have seemingly become acquainted with 
metal only through contact with superior beings, and 


own 
the 
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head-hair. The original type may have been Lic 
and, mingling with the first negro invaders, 
have produced the black dwarfs. The black type is 
slightly larger, the tallest indjvidual remarked by Sir 
Harry Johnston being five feet tall. According to the 
measurements of Johnston or bis assistants, the aver- 
age height of the men is about four feet seven inches, 
while that of the women is four feet two inches. The 
face is prognathous, the upper lip long and not everted 
as much as in other types of negro, the chin weak and 
receding. The nose is broad, the wings large and 
prominent, the bridge very low. The neck is short, the 
head sunk between the shoulders, while the legs are 
short also, the feet large and turned in, the great toes 
having a tendency to separate from the others. The 
pygmies are fairly hairy, and sometimes have beards 
of considerable length. The body hair is of two kinds, 


Llack 


red one, 


one a survival of the yellowish-brown fetus hair com- . 


mon to all men, and the other a fairly thick growth 
on the chest and stomach. 

Many attempts have been made to bring members of 
these dwarf tribes to civilized countries, but these 
have almost uniformly failed, because of the reluc- 
tance of the little blacks to leave their native for- 
ests. Within recent months, however, a number of 
the pygmies have been brought to London, where they 
aroused great interest. The accompanying engraving 
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strong and valuable number of this fine magazine. 

Many readers state that American Homes and Gar- 
dens is the handsomest of the monthly magazines. 
The interest of the illustrations and the fine print- 
ing of the August number amply justify this state 
ment. 
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AMERICA’S FIRST LONG-DISTANCE MOTOR-BOAT RACE, 

The first long-distance race for power-driven boats 
which has been held in this country took place on 
July 22, 23, and 24, over a course some 325 miles in 
length, extending from College Point, N. Y., through 
Long Island, Block Island, Vineyard, and Nantucket 
Sounds, and around Cape Cod to Marblehead, Mass. 
The race was for boats under 40 feet in length, each 
of which was required to carry a crew of four men 
and a full equipment, consisting of rope, oars, bucket, 
compass, charts, lead line, cushions, blankets, cook- 
ing outfit, water, and provisions for a five days’ cruise, 
and lastly, a life preserver for each member of the 
crew. One member of the crew of each boat could 
be a paid hand, but this must not be the pilot. 
The race was run under the auspices of the Knicker- 
bocker Yacht Club for a cup offered by The Rudder. 
The boats were entered under the rules of the Amer- 
ican Power Boat Association, and various time allow- 
ances were given. Twelve boats crossed the starting 


























“Talisman,” the Winner. Average 644 Knots, or 74¢ Miles an Hour. 




















Start of the Race at College Point. The Course Was Some 325 Miles in Length, Extending from New York City to Marblehead, Mass. 
THE FIRST LONG-DISTANCE RACE FOR 40-FOOT MOTOR BOATS OF THE CRUISING TYPE TO BE HELD IN AMERICAN WATERS. 


their weapons were formerly of wood or stone only. 
They live in little conical huts about four feet high 
and four feet in diameter, constructed by thrusting 
withes in the ground, tying them together at the top, 
and thatching with leaves. Each man usually has but 
one wife, the couples housing together in a single hut, 
but as soon as a child leaves the mother’s breast a 
separate hut is constructed for it, and as we can 
imagine, some of these are absurdly tiny. The women 
are said to be affectionate and make dutiful wives, 
sometimes marrying into the tribes of the larger 
negroes. 

The dwarfs have no separate language of their own, 
but speak, roughly, the dialects of the neighboring 
tribes of large blacks. Their intonation is musical, the 
pronunciation sharp and staccato. They learn other 
languages with ease, and are admirable mimics. They 
are fond of dancing and singing, their songs being 
frequently decidedly musicai. Their dances are ex- 
tremely grotesque and ludicrous, and are usually exe- 
cuted to the sound of their one musical instrument, 
a drum formed from a section of a hollow tree, cov- 
ered with hide. Their only esthetic ornament con- 
sists in having two holes pierced through the upper 
lip, into which they Insert flowers, teeth, or porcu- 
pine quills. While in the forests, they are usually 
absolutely unclothed, but they adopt sufficient covering 
for decency when they come into contact with others. 

The pygmies appear to be divisible into two types, one 
with reddish or yellowish-brown skin and a tendency 
to red in the hair, and the other black-skinned with 


shows a group of the dwarfs on shipboard while trav- 
eling from Africa to Europe. 
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August Number of American Homes and Gardens. 

The August number of American Homes and Gar- 
dens—the second issue of the new series of the Scien- 
tifie American Building Monthly—fulfills and im- 
proves on the promises made in the July number. The 
splendid house built on the Wissahickon near Phila- 
delphia for-the late Mr. C. W. Bergner is illustrated and 
described by Barr Ferree, together with half a dozen 
other houses, most of which are abundantly illustrated 
with plans and interior views. George E. Walsh con- 
tributes an interesting paper on “Angoras for Pleasure 
and Profit’; Enos Brown reviews some of the latest 
and most important work of Mr. Burbank in a paper 
entitled “Luther Burbank and Plant Breeding”; Wal- 
ter A. Dyer writes suggestively on “The Nursery in 
America”; Joy Wheeler Dow continues his series on 
“Principles of Home Decoration”; and A. Russell Bond 
has a strong article on “How to Make a Camp in the 
Woods.” Other articles comprise a discussion of the 
relationship between the arts and the house, and the 
first part of a valuable paper on “The Architect and 
His Charges.” The Departments include “The Gar- 
den,” “The Household,” “Civic Betterment,” “Science 
for the Home,” and “The Observer” makes his first 
appearance with some shrewd and entertaining notes 
on “Suburban Development.” “New Books,” “Fifty 
Suggestions for the House,” an article on “Cyanide 
Fumigation,” and other timely papers make up a 





line in 1% minutes at noon on Saturday, the 22d 
ultimo. The largest of these, the “Blink” (which was 
40 feet long over all and 36 feet on the waterline, 
with a beam of 8 feet and a draft of 2% feet) was 
the scratch boat, while the “General Bumps” (having 
a length over all of 28 feet, a Waterline length of 26% 
feet, a beam of 6 feet 8 inches, and a draft of 1 foot) 
was the smallest, and was given a time allowance of 
14 hours, 36 minutes, 32 seconds. This boat had an 
8-horse-power, twin-cylinder Grant-Ferris motor, while 
the “Blink” had a 30-horse-power, four-cylinder Buf- 
falo engine. Five of the remaining boats were about 
39 feet in length, and the remaining five about 32 feet. 
The highest-powered boat in the fleet was the “May,” 
which was a very handsome 38-foot cruiser fitted with 
a 50-horse-power, four-cylinder New York Kerosene 
Oil Engine Company’s motor employing as fuel ordi- 
nary kerosene sprayed into the cylinder and ignited 
by an electric spark. The “Talisman,” entered and 
run by its owner, William Saville, of Boston, represent- 
ed the simplest type of cruiser, being fitted with an 
8-horse-power, single-cylinder, Murray & Tregotha en- 
gine having an 8-inch bore and 10-inch stroke and 
consuming about 1% gallons of gasoline per hour. 
This boat, which turned out to be the winner, was 32 
feet 8 inches long over all, 29% feet on the water 
line, 8 feet 7% inches beam, and 2 feet 1 inch draft. 
She had the greatest time allowance of any in the 
race, this being 16 hours, 44 minutes, and 19 seconds. 
™:s boats had good weather during the first tem 
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hours, but notwithstanding this, several of them de 
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veloped troubles that delayed or stopped them. The 
“Igniter,” a 32-footer equipped with a 15-horse-power, 
four-cylinder Buffalo engine, developed a broken 
thrust bearing (which was of the ball-bearing type) 
before she had gone 40 miles. By putting in at Nor- 
walk, the crew got the bearing repaired and after- 
ward ran as far as Plum Island, when cracks in the 
thrust collars developed again, and they were obliged 
to give up the race. The “May” also dropped out of 
the race at New Haven, on account of trouble with 
her clutch, 

During Saturday night and Sunday the boats en- 
countered a severe easterly storm, which caused sev- 
eral of them to put into the nearest harbor and wait 
for the weather to moderate. Among the boats that 
withdrew during this part of the race was the “Em 
Bee.” The first boat to appear at Cottage City, Mass., 
was the “Blink,” which arrived at 9:30 Sunday morn- 
ing. The “General Bumps” arrived at 1:40 P. M., and 
left a half hour later. As this boat was-passing out 
of the harbor “Talisman” came in, and reported sight- 
ing several boats anchored along the Rhode Island 
shore. As no more of the leaders arrived before dark, 
it was apparent that the average time made by the 
winner would be slow. The “Aquila” was obliged to 
put into Vineyard Haven on Sunday afternoon be- 
cause of weak batteries. These were replaced, and 
she left at 5:50 P. M. 

The first boat to appear at the finishing point op- 
posite Marblehead was the “Talisman,” which, it will 
be remembered, had the biggest handicap and the 
lowest rating of any of the craft. She crossed the 
finishing line at 9:24:56 A. M., having made the run 
of 280 nautical (322 statute) miles in 45 hours, 24 
minutes, and 56 seconds. During all this time the 
engine had been kept running without a single stop; 
and, although the boat stopped a few minutes at Cot- 
tage City to report, it had immediately resumed the 
race, and fought its way against a head wind and 
heavy sea around Cape Cod and northwest to Marble- 
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head. Not until after passing Highland Light at 
2:10 A. M. Monday morning did the wind shift from 
dead ahead, at which point it had been for more than 
twenty-six hours. Although this made the course 
somewhat easier, the weather was still very rough, 
and the wind, striking the boat aslant, drove the spray 
in cutting sheets over its occupants. While crossing 
Massachusetts Bay a heavy fog was passed through. 
Despite this long journey. through the various sounds 
along the coast and around Cape Cod in the Atlantic 
Ocean during a heavy gale, the staunch little “Talis- 
man” showed but little the effect of the tremendous 
tossing she had received during the greater part of 
her trip. The putty was squeezed out of her forward 
seams, but she did not leak, and the only damage she 
sustained was to her steering gear. A rope broke, 
and a temporary iron tiller was used while repairs 
were being made. That the little boat could maintain 
an average speed of 6%4 knots (7.49 miles per hour) 
under the severe weather conditions encountered is 
truly remarkable, and is a thorough demonstration of 
the great seaworthiness and reliability of the American 
launch or motor boat, as it is nowadays termed. 

The second boat to finish, the “Blink,” reached Mar- 
blehead at 5:27:10 Monday afternoon, or 8 hours, 2 
minutes, and 14 seconds after the “Talisman,” which, 
if her time allowance is considered, beat the larger 
boat by 24 hours, 46 minutes, and 33 seconds. Rough 
weather on the shoals and trouble: with her muffler, 
which became disconnected in a heavy sea, caused the 
“Blink” to put in at Hyannis, where she lay several 
hours during Sunday night, and was passed in the 
meantime by the “Talisman.” The third and fourth 
boats to finish were the “Aquila” and the “Glissando,” 
which arrived within four seconds of each other, the 
former at 7:30:08. The latter boat, because of her 
time allowance of 10:37:56, won second place from the 
“Blink” by 8 hours, 34 minutes, and 58 seconds, and 
was awarded the second prize. 

The fifth and last boat to finish was the “Woodpile,” 


which crossed the line at 2:48 A. M. July 25. This 
was one of the two boats equipped with a two 
cylinder, two-cycie motor, all of the others having 
motors of the four-cycle type. Although less than 
half of the contestants finished, the race may be con- 
sidered a success, as most of the boats which failed 
did so on account of minor troubles, and not because 
of unseaworthiness or badly-operating motors. While 
most of the boats were new this year, and specially 
built for the occasion, the winner is a year old, and 
was built for her owner to be used as a comfortable 
family cruising boat. The great seaworthiness of this 
type of boat, and the entire practicability of ite use 
in the roughest weather, stamps it as a type far su- 
perior for comfort and for every-day use to the high- 
powered freaks, such as tried to cross the Mediter- 
ranean last spring with such disastrous results. That 
a@ boat of this kind can live in the open sea during a 
storm, shows the entire practicability of equipping 
our life-saving stations with motor life-saving boats, 
and it is to be hoped that the government will soon 
take some steps in this direction. 
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A new type of coupling for railroad cars has been 
devised by Mr. Edward Watson, of Glasgow, and some. 
interesting demonstrations were recently carried out 
therewith. The coupling comprises two similar steel 
castings, ore fixed to each car and projecting from the 
center of the ends of the wagon, and limited as re- 
gards side and end motion’ due to buffing shocks by 
springs in the usual way. Each coupling has two 
catches with taper faces. When the cars meet, the 
pressure between the opposing faces causes a partial 
rotation of the coupling. This allows the catches to 
engage with each other, and the vehicles are locked 
together. . The coupling heads are absolutely devoid 
of pivoted catches, springs, and other such devices. 
The heads may be unlocked by raising a lever on each 
side of the train, and return automatically to their 
working position as the wagons separate, if required. 

















RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 

SAFETY SIGNAL SYSTEM.—F. V. KING, 
Winslow, Ariz. Ter. Train and engine men 
sometimes forget that they have to meet and 
pass another train at a point on the run and 
run past and collide with the other train. 
The object of the inventor is to provide 
mechanism whereby when the predetermined 
point has been reached a signa! will be operated 
in the cab or car, so that the conductor's or 
engineer’s attention will be called to the order 
received from the train-dispatcher at some 
station back on the road, whereby he will 
again read his order and be prevented from 
passing such predetermined point without 
carrying out such order. 





Of Interest to Farmers. 

FOLDING COOP.—R. Yoakum and P. C. 
McKee, Houston, Texas. The Invention re- 
lates to folding coops used for the transpor- 
tation of poultry, such as live fowls, from one 
point to another by boat or rail, and has for 
its object to provide novel details of construc- 
tion for a folding coop which render it very 
substantial either when erected for service or 
when folded into a compact package and en- 
able the production of the coop at a moderate 
cost. The invention affords convenient means 
for supplying food and water and to keep 
these clean in transit when a number of these 
coops with poultry are piled in tiers in cars 
or vessels. 

HARVESTER. — J. W. Burtiess and J. 
W. Lirriz, McCook, Neb. This machine 
operates advantageously in cutting and loosen- 
ing the earth and turning away a portion at 
each side of the row by the disks, which re- 
lieves the scoop and prepares the beet to be 
readily freed from the soil; in maintaining 
position of the beet until grasped by the con- 
veyers, preventing its presentation to the cut- 
ters in a wrong position; in the automatic 
adjustment of cutters by the gage, which com- 
pels a fixed depth of cut, without regard to 
position of beet, and in ready adjustment of 
all operating parts and their adaptability to 
varying conditions. 

HAY-RETAINING DEVICE FOR STACK- 
ERS.—J. O. McCreery, Fort Morgan, Col. 
This device has a fixed position relative to the 
carrier-teeth of the stacker, the rake-teeth 
being adapted to pass over the device when 
depositing hay on the carrier-teeth, and the 
device has tension-controlled fingers automatic- 
ally depressed as the rake-teeth pass over the 
earrier-teeth to deliver .their load to the latter 
and which fingers automatically rise at the 
back of the load of hay prior to the with- 
drawal of the rake-teeth, so that when the 
latter are withdrawn from the carrier-teeth no 
Portion of the load is withdrawn. 





Of General Interest, 
TROUSERS-RETAINER.—S. Reiter, Jersey 
City, N. J. One feature of the Invention is to 


provide a belt or elastic strap which follows 
the exterior of the trousere at the waistband, 
extending along the back of the waistband, 
being attached at its extremities te the for- 


ward suspender-buttons, so that while the 
trousers are held up by the device in a com- 
fortable manner no severe pressure is brought 
to bear upon the abdomen. 

RAZOR.-—C. L. Grrarp, Little Valley, N. Y. 
This implement belongs to that class known 
as “safety razors,’ and the purpose of the im- 
provement is to provide a razor of the usual 
form or type in which instead of the blade 
being an integral portion of the shank a shell 
is directly connected with the shank, having 
the customary cross-sectional and longitudinal 
shape of an ordinary razor-blade, while the 
blade is made very thin, with straight side 
faces, and is mounted for movement in said 
shell to and from its back and open front edge. 

SHIPPING-PACKAGE. A. Fonts, New 
York, N. Y. This improved shipping-package 
is more especially designed for safely shipping 
fresh tomatoes and like perishable products 
from a warm climate to a cold one and for 
distributing the products in the cold climate 
to retailers during the winter season, to pre- 
vent freezing of the products while in trans- 
portation, or distribution. 

PNEUMATIC PILLOW.—L. F. DogLLiIncer, 
Des Moines, Iowa. In this instance the in- 
vention refers to pneumatic pillows and the 
like, Mr. Doellinger’s more particular object 
being to provide means for readily inflating it. 
These means very conveniently and quickly 
insure the operation of inflating, deflating and 
folding. The pump is a portable affair form- 
ing practically a part of the pillow and is 
preferably left in position while in use. When 
the pillow is in use the pump Is concealed. 

COPY-HOLDER. — J. Coox, Oelwein, Iowa. 
This holder is of that class used by the 
operators of type-writing machines for holding 
notes or copy which is being transcribed. The 
object of the invention is to produce a device 
of simple construction which is especially 
adapted for holding copy of all kinds In a 
simple manner. A feature is the extensibiiity 
of the device and the simplicity of its con- 
struction to facilitate its easy operation. 

FRAMELESS AWNING.—S. C. Crown, Bos- 
ton, Mass. The chief objects of the invention 
are to do away with the frames that are or- 
dinarily used and to provide means for ef- 
ficiently and effectively operating the awning- 
cover to open and close It. These objects are 
accomplished by substituting movable bars for 
the frame and employing a system of flexible 
connections. for manipulating the bars and 
cover. 

CHEESE-CUTTER.—B. Broop, Cour d'Alene, 
Idaho. In the present patent the invention is 
an improvement in cheese cutters, and relates 
particularly to the devices In connection with 
the knife whereby to indicate accurately the 
amount of cheese to be cut from any bulk to 
secure a slice of any desired weight. 

COUNTER-GUARD.—J. 8. Averpacn, New 
York, N. Y. In this case the improvement 
has reference to counter-guards, the inventor's 
more particular object being to provide a type 
of guard which can be used for supporting 
transparent plates over a counter, so as to 
protect candies or other merchandise and to 
enable the same to be displayed to advantage. 

ARTIFICIAL UPPER DENTURE. —L. L. 
Wuire, Portland, Ore. The Invention relates 





to dentistry, and its object is to provide cer- 


tain new and useful improvements in artificial 
dentures whereby the plate is caused to cléave 
to the roof of the mouth by atmospheric pres- 
sure. ‘The arrangement can be cheaply manu- 
factured, and the dentist can conveniently 
place the denture securely in position. 

TENT STRUCTURE.—J. E. Watsn, New 
York, N. Y. This claim is on improvements 
in tent structures, the object of the inventor 
being to provide a tent having a framing the 
several members of which may be readily put 
together to form a strong and durable struc- 
ture and that may be separated and packed in 
a comparatively small space convenient for 
transportation or storage. It is particularly 
designed for military camps, fields, hos- 
pitals, etc. 





Heating and Lighting. 

VENTILATING-HEATER.—C. B. Hope, 
Toledo, Ohlo. This improvement refers to a 
heating device which is arranged to act’ as a 
ventilator and which is provided with means 
for causing circulation of the heated air. The 
objects are to provide for the above functions, 
and especially to obtain a stove or other heat- 
ing device which will permit the passage of 
alr directly through the fire, but out of con- 
tact with it, in order to quickly and efficiently 
heat it. 


Household Utilities, 

SHUTTER-FASTENER. — W. A. Jorpan, 
New Orleans, La. The invention pertains to 
improvements in fasteners which are used on 
the inside of ordinary hinged shutters and 
which engage with lugs or catches on the 
window frame. The object is to provide a 
fastener which cannot be released from the 
outside when the shutters are closed and 
which will be certain in its action and which 
can be securely locked in operative position. 





Machines and Mechanical Devices, 

REELING-MACHINE FOR PAPER OR 
OTHER FABRICS,— W. H. Watprox, New 
Brunswick, N. J. The object of the present 
invention is to provide a machine arranged to 
insure automatic reeling or winding up of 
paper or other fabric, to allow convenient ad- 
justment of the winding-roll, and to permit 
bringing the paper under proper tension. The 
invention relates to machines, such as shown 
and described in the Letters Patent of the 
United States formerly granted to Mr. 
Waldron. 

FIRE APPARATUS.—8. A. A. STEeNneEra, 
San Francisco, Cal. The object of this Inven- 
tion which relates to stationary fire-systems, 
is to provide a fire apparatus designed for use 
on fire-hydrants in streets and other places 
and arranged to permit firemen, policemen, 
watchmen, and other authorized persons to 
make immediate use of the apparatus for ex- 
tinguishing fires in the immediate neighbor- 
hood in which the hydrant Is located, 

GAS-GENERATOR.—-J. J. Nix, Los An- 
geles, Cal. An important feature of the in- 
vention Hes in the provision of two combustion 
and expansion chambers separated by a shal- 
low checker-work of large area, thus allowing 





gain in volume and bringing about a thorough 
association between the gas and checker-work, 
so as eventually to fix the gas. It relates to 
apparatus for generating gas, particularly 
from hydrocarbon oll atomized by air and 
steam. 

MACHINE FOR MAKING PAPER ARTI- 
CLES.—F. J. Morz, New York, N. ¥.. The 
invention resides in a certain novel machine 
by which seamless paper articles may be pro- 
duced, the machine being of that form having 
a vat and means for automatically submerging 
foraminous shapes therein and withdrawing 
them therefrom and exerting through the 
shapes a fiuld movement during the submerg: 
ence, thus causing the pulp to adhere to the 
shapes, so that after withdrawal from the vat 
the pulp may be allowed to harden cr eet on 
the shapes to form the finished articles. 

OIL-PRESS.—D. J. Hewsatcu, Boyce, La, 
The leading feature of the tnyention resides in 
the arrangement of (preferably two) rotary 
turrets, each bearing a number of press-cylin- 
ders. The inventor employs means by which 
he greatly increases the capacity of the press 
and by a novel manner of interarranging the 
elements is able to dispense with a large per- 
centage of the labor skilled and unskilled 
heretofore employed in this class of machinery. 
It relates to a press adapted particularly for 
producing ol! from cotton seed and other oll- 
producing material. 

SAW-FILING MACHINE.—cC. H,. Sack, 
New York, N. Y¥. In this patent the inven- 
tion has reference to a machine for filing 
saws; and by this means a saw may be placed 
in the machine and the machine adjusted so 
that by driving the machine the saw will be 
accurately and uniformly filed throughout its 
length. 

RATCHET-WHEEL MECHANISM, — A. 
Benofr, J. Guetnirrer, J. Nicavit, and #. 
Dancer, 7 Rue Deparcieux, Paris, France. 
The object of this invention is to provide a 
mechanism which will aliow of the ratchet- 
wheel being rapidly revolved by a step-by-step 
rotation, while being prevented each time from 
turning farther than the distance at which 
the pawl has moved forward whatever may be 
the speed and momentum of the wheel and the 
elements which revolve with the same, 
LAWN-MOWER ATTACHMENT. — J. W. 
BonsaLt, Glenville, Ohio. Mr. Bonsall's in- 
vention has reference to an improvement in 
ldwn-mowers, his object in this Instance being 
the reduction of the number of parts and the 
prevention of any grass being carried around 
by the rotating knives and insuring the cutting 
of all grass within the path of the mower. ~ 





Prime Movers and Their Accessories, 
ROTARY ENGINE.—H. M. Lorron, At- 
lanta, Ga. This invention relates particularly 
to that clazs of engines In which a revolving 
piston, provided with blades which mey be 
projected from and drawn into its rim, 
operates within a casing to which steam is 
admitted and exhausted; and has for an ob- 
ject to provide means whereby to secure an 
efficient operation of the steam upon the 
blades and to relieve any tendency of steam to 
press the blades tightly against the walls of 
thelr guide-grooves in such manner as to tm 
pede free operation of the blades tn the piston 





perfect expansion of the gas and a consequent 
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. ™ iry Ne. 06.—For manufacture ) . . eee 
to locomotive-work; but It is usefol in other Pts 7806 nanufacturers Of red | goecial Written Information on matters of personal | ®bout as 1 to 16. My friends claim that this 
P t ' rather than general interest cannot be expected | jis due t my eyes. bu I do 1 ink # 
connection for example with stationary and !-hand machinery. Waish’s Sous & Co., Newark, N.J | pom onl BD rec Aang € 0 y ey es, t o not think se, 
marine bollers A special feature Iles In ar ' Ne. 7107.— Wanted n pl * | Scientific Americen Supplements referred to may be | 4: An engineer's transit usually is provided 
arrangement using the off to flow steadily with nl ace +O nas ented, smal planing mill bad at the office rice 10 cents each. with a telescope which will magnify from 3 to 
from the burner in common with the atomiz referred to promptly supplied on receipt of | ¢ giameters, or from 9 to 16 times If it did 
wa . 4 ” . lerforated Metals, Llarrington & King Perforating orice. Z : : 
ing jet of steem or other fluid, thus producing | co. Chicago Minerals sent for examination should be distinctly not magnify at all, an object seen through it 
, ‘ 7 marked or labeled. would not be seen any more distinctly thar 
a regular flame and thorough ecombustion Inquiry No. 710S8.—For manufacturers of aicohel Pure at a _ cana te “ . ; 7” : a 
ROTARY VALVI , York. | enwines —— —— | with the naked eye. A simple way to deter- 
trrAR ( HANK or " | 9717 > " oa . - = . 
‘ (971 . C. asks: . sk you . . > a gl : 
town, Va In the present patent Vr. Crulk Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell st, } Bf) I H ask l.Ta k 5, i} mine the magnifying a Yoegd oe glass is to 
Chagrin Fal to explain In your column of Notes and Queries look at bricks at some®Hlistance with one eye 
shank’s invention is an improvement tn the sagrin Falla, O } 
' why a small battery motor will run on a 110. through the telescope and with the other eye 
valve action of steam-engines, and is Intended Inquiry Ne. 7109.—For manufacturers of nut h ¥ a ; . 1" ‘ - ‘ 
to relleve the valve-seat of boiler-preasure and | °T@¢%ing machinery | volt alternating current when a 50 candle- | directly Find how many bricks seen with the 
© relbey ’ alve-se ot be ress ane j : 
to keep the mlance without readjustment Adding. multiplying and dividing machine, al! ip one, | POWeT lamp is put in series If the 50 naked eye are covered by one brick seen 
t t rd to what pr nre there may | felt & Tarrant Mfg. Co., Chicago candle-power lamp is removed and a 16 candle- through the telescope. This is the number of 
wi eyare iat pressure : is 
I n tl botier This note will be followed Inauicy So. 7190.—Wanted. address of the Power put in its place, the motor will not diameters the telescope magnifies. 
mie , ; il fuller explanation ; Mitchell models of the Westinghuuse air brake. start A. A 16-candle lamp does not carry 
ater ya ecu ane “ ulle lane “ ‘ i 7 Qa799 » ‘ + nr Re rs - : 
this Important tnventior Sawmill machinery and outfite manufactured by the | “Urrent enough to run your motor; a 50-candle (9622) E. G. 8S. asks: Will you kind- 
: Lane Mfg. Co.. Box 13, Montpelier, Vt jlamp does 2. How long a spark ought an ly give an explanation of the following 
Inquiry Ne. 94111.—For manufacturers of adver. | duction coil to give which is 8 inches long, through the columns of your paper’ If a one- 
Hallways and Their Accessortes. ising novelties 7% inches in diameter, the core being 1 inch | cent piece be centered over the end of a spool 
Marketers of meritorious inventions and specialties in diameter the primary coil consisting of such as cotton thread comes on, and barely 
MAIL-BAG- DELIVERY DEVICH I’. J. A. | throughout the world. Tatem Mfg. Co., Buffalo, N. Y two layers of No, 16 copper wire and the sec- supported by pins, a current of air blown 
Senseon, Holstein, Lowa Mr. Sehnoor ¢™ | soeuiry Ne. 719°2.—KFor manufacturers or users of | Ondary coil containing 4 pounds of No. 36 through the hole in the spool, instead of fore- 
ploys a speclally- constructed derrick at each of aucesseny electric switching devices for use on street copper wire? <A. You may be able to get a ing the coin away actually preduces a kind of 
the raliway-stations or other places at which iad ; . : spark 3 inches long from your coil, but its suction and holds the coin tighter than ever, 
’ ° ' ake 7 se fer T > hing ; . or 
the mall bags are to be delivered and taken uy en patente. o buy them on anyt ving, or having proportions are not of the best. The primary so that the spool may be held in a_ position 
by the devices on the car, and within the car | 0M te sell, write Chas. A. Scott, 719 Mutual Life Build ' ‘ . 

' ing, Buffalo, N. ¥ winding is of too small a wire No. 12 would | where the coin will fall off as soon as the 
employs a speclally-constructed swinging crane ' , Ne. 7113.--¥ ; , have been right The oil is too short It current of air stops, while something seems to 
, , . . . refo a nquiry Ne. ° ry acturers © . Pays aa age 
combined with retaining devices therefor, a flat ptt Ae Bk or manufacturers small, should have been 12 or 14 inches This would | hold the coin on while the current of air Is 
well as operating devices and specially-con The celebrated “ Hornaby-Akroyd” Patent Safety Ot! have made the outside diameter less, and passing. A. There are many variations of the 
structed brake devices for preventing motion Bagine te bailt by the De La Vergne Machine Company brought the secondary nearer the primary and spool and coin experiment which you ask about. 
of the car from causing the mall-bag to be Foot 0 138th Street. New York into a stronger magnetic field. The coil might Some of these are given in Hopkins’s “Experi 
carried too violently within the car as the . _ - r , saws “a . a ee — ioe On The 

~~ Inquiry Ne. 7114.—For manufacturers of high- then have given a spark of four inches. See mental Science,” which we send for $5. The 
erane is caused to be swung in an inward | grade toilet mirrors our SupPLEMENT No. 1527 for plans for a 4-| most practical one is the ball nozzle of fire 
direction | WANTED.—Manufacturers of the Solid Back Serub inch coil; price ten cents 3. Having five engine hose to disperse the water as it issues 
BRAKI © FE PF. Beexuey. Eckman, West | Brush. and other brushes. Handy Article Co., 117 8. known parallel forces applied at known points from the nozzle in a fine spray. the ball in 
Va This brake is more particularly adapted | Michigan Street, South Bend, Ind to a stick, what is meant by taking one of the nozzle sticking tighter as th. pressure of 
for use upon such vehicles as mine-cars,. When Inquiry Ne. 7405.—For manufacturers of weight those points as the center of moments’ the water increases The explanation is sim- 
brakes are mounted upon hangers supported Se to be used in connection with gaso-| A | When a point is taken as the center of ple. The air is forced to spread out under 
» thy ste , d 
upon fixe? pivots, they must be constructed moments, a force acting at that point does not the coin as it issues from the hole in the 
Gut strings for Lawn Tennis, Musical Instruments, 
with accuracy to secure equal pressure upon a assist In any way to rotate the stick It sim- spool, and as it spreads the pressure of the 
and other purposes made by P. F. Turner, 4th Street > 5 ony > 
front and re wheels, and even this will con- | o.4 packers Avenue Chicago, 1 ply produces pressure on the point 4. What air is reduced. The swifter the stream of 
tinue only so long as wear on shoes is iden. | * is meant by moments of forces? A. The mo air the more rapid the spreading of the air, 
| Jnquiry Ne. 7116. For manufacturers of air : 
theal, a condition not attained in practice. | pumps tu be run by water for gasoline tight system ment of a force is the value of that force in and the more the cons juent reduction of the 
rherefore one palr of shoes wears more than | Manufacturers of patent articles, dies, metal stamp- produc ing rotation of the bar or wheel to pressure of the air under the coin So the air 
the other and power applied is expended upon ing, screw machine work, bardware specialties, wood which it is applied. The value of any force under the coin has less pressure than the outer 
the least-worn palr and the hangers, with | aber machinery and tools. Quadriga Manufacturing | in moment is equal to the product of the force air, and this excess of pressure of the outer 
companion shoés having little or no friction | Company, 18 South Canal Street, Chicago. multiplied by the acting distance of the force. air it is which pushes the coin against the 
upon the wheels This Invention allows the! gneutry Ne. 7117.—For firms who sell all kinds of | See textbook of physics for full explanation of end of the spool. 
shoes to bear uwpen the wheels with equal household goods, hardware, etc., nothing to cost over | moments and forces. 
Weents each 9722 " _° . 
force, this continuing untli all the shoes are (9718) G. W. asks: 1. In a sal-am- (9723) J. W. M. Says: Does_ the 
worn out | Absolute privacy for inventors and experimenting r : shadow of a cloud move over the earth's sur- 
| A well-equipped private laboratory can be rented on — on _ -_ was iran neo eth face faster than the cloud, the cloud moving 
“le » te ‘ 2 pct ric Te se “= . ‘ ore . n . * 
ee - me cea hn ne = age meee: Labor arr onpines *. any = oe eee Oe Ps stag in an easterly direction? If so, is the dif- 
tories, 48 80th St., New Yo rite -¢ str . - 
Pertaining to Beereation, | stories, ast Sth St... New Tor aw on the vnroanag A. If too strong a solution Of | ference susceptible of »measurement* Would 
SWING.—T. H. Bancer, Peekskill, N. Y.|  Imautry No. 7218,--For manufscturers of wire sal-ammoniac is used In the Le Clanche cell, tne time of day affect the answer to the ques- 
goods such as paper fasteners, small coll springs for the result is the formation of crystals upon aoa : 
Mr. Barger’s invention pertains to swings, the | hoiding display cards, etc. ' hick , : : t ‘ tion In any way’ Or the direction of the 
main objects being to secure great flexibility WANTED.—To buy ideas or patents for new articles v ~ oa be = sae pert sate pt weigh ” cloud’s motion? A. The shadow of a cloud 
und to provide for the operation and ex to manufacture as a ride line. Will consider ali propo pg a ry engoes =e rangi : “er pe in does not move perceptibly faster than the 
penditure of comparatively little power with: | sitions, but prefer articles commonly used by the 3 ounces of sal-ammon vs to a pint 2 water. | «loud itself moves Clouds vary in altitude 
out intreducing any complications or any | populace. Briefly give full particulars. F. Raniville We do not think the zine fons had ee "UP above the earth's surface. Aeronauts at the 
features Hkely to get readily out of order Co., Grand Rapids, Mich. their = _ napa to the carbon In gha highest altitudes attained have still seen 
OO | Inquiry Ne. 9119.—For manufacturers of cellu- | 2%: Since the solution was too yreee ; tere cirrus clouds above them. The ordinary heavy 
ae CE oe | tose from cornstalkes were not hg — roti be there sig : lave cumulus clouds, however, are not at any high 
. QUANTITY CLERK WANTED. —In the office of a pase for the _ ere o rea 2 Mave ; altitudes; probably five miles would be a 
LAMi-CART » = Witirams, Natalbany a agg — eres ng seen com- | sma J spark coll which we made _— ve _— maximum for them. So the distance of the 
» 2 » ts sta 4 ‘ » rie - r cells 
La, In operation the tongue of this device | rant Phases Sor vs “ me p ae hs peng a a ge ago = es work it with — co he cloud from the sun Is almost the same as the 
; : ‘ : Sonn an slop from ¢ uw office to quantity and estimat- , ry rage | ur cells . . 
made slidable by removing a pin, and the set san dest: sdbvens Chet, HG, Mon 28, how Took | dry battery. and the rig n pe a : distance of the earth's surface from the sun, 
of hooks are attached to the logs to be car ' : - éenn-s ; 1 : | was the same as in one. Vhy - this’ A. and the shadow of the cloud, cast by the sun, 
, . . . : . nquiry Ne. 20.—For manufacturers o s | The scovery § -ells »rle: e : : 
ried Horses or other moving power is at oan ‘a ney hn ian of beac | The discovery that four wag in = es - BO | wil} move with the same velocity as the cloud 
tached to the tongue end, and by this means a . ante Lore ercar | more current than one cell has been made = and in the same direction. Nor can the cur- 
chain will draw a lever forward until the hook » ables Shiaiendiih . an original discovery by a great a people vature of the earth, that is, the time of day, 
2 - . , re . " ape ropora 1s ae eu a clever piece 7 > > > 7 s- 
engages a catch Logs are thus raised by | nee “ . en ~ . it by who had not learned the relation of the resis affect the relative motion very much. 
reason of chains being wound on a drum. ‘The | Settee contained xt mgr a aces a © Kesorts.” @ | tance of the circult to the proper arrangement 
bo ACK AWANNA RAILRO: r 7: 3: 
tongue is then slid back, and the pin is again ook just lasued by the LACE AWA A RAILROAD | of the battery. When the resistance of the (9724) H. N. asks: 1.G. F. ia 
in which some of the most delightful sammer resorts | i it is } th ternal vealstas it is P 
placed in its opening and logs are ready for | in the east are illustrated and described, The story is ee oe See, Seereee 008 ee - Query 9677 says: Is there any sound whes 
transportation. To unload, lift the handle of | wei worth reading, and the other information may | “!led) put the cells in multiple. The addition | there is no ear to hear it’ I read in a book 
the catch, toe disengage the hook, and the logs’ | perp you m selecting your vacation plsce | of cells in series does not increase the amperes | of the roaring gale on the vast ocean where 
weight causes them to drop upon the ground The book will be mailed on receipt of ten cents in | delivered to the line proportionally, and enerry | no ship had ever sailed The sea gulls were 
on «kids Hooks disengage themselves, and the | stamps addressed to T. W. LEE, General Passenger | is wasted. On the other hand, when the ex- | supposed to hear it Now, can there be @ 
cart Is ready for another load. Avent, New York City. ternal resistance is high, put the battery in| how.ing gale without such obstructions as & 
VEHICLE T. Winson. Lewistown. Mont. |. !autry Ne. 7121.—For manofacturers of con- | series You will find this demonstrated in| ship's rigging, ete.. to cause the sound? A. 
fhe invention relates to vehicles, and particu psnngeacirs sali. aati odeaiteiamensanshaaiamntan | textbooks of electricity. See Swoope's “Ele-| The explanation of what you write about 
larly to sleighs. The principal object is to Young man, practical engineer, large acquaintance,’ mentary Lessons,” price $2 by mail. sound is found in the dictionary in the mean- 
. desires to repreeent manufacturer on Pacitie coast on - - > There . , > 
provide an automobile vebicle of this character | | ission basis < Sanita heat pr lederneeY i on red (9719) F. J. B. asks: We have a|/!nss of the word. There are two. One Is the 
wate ees - war , — , p sensation in the mind, as when you say “I hear 
which will operate satisfactorily under vary industry, character and ability. Address W. Brown | small ground switchboard with series jacks, | aa <a etune tees ant 1 vaeeall 
. . . 7 —) doollee ‘ « =” ; e ¢ € ec ° t 
ing conditions of surface over which propelled. | saith, 6-22 Langh'in Building, Los Angeles, Cal. from which it seems as if we could hear talk “ aon +f . ? pbigiencmestancestt mee 
' . , . et 1e sensation, as when you say a sou 
Although in this case the power-shaft Is ro Inquiry Ne. 71:2:2.—For maoufacturers of glass | When lines are busy, but though they sometimes : Abr: wt 
tated by means of an explosive-engine, any | tubing baying 1-16 inch inside diameter, for waking | talk quite loud, nothing can be distinguished produced by the vibration of some heavy body. 
iess Lelegraph coherers. ’ 5 shea. ci 3 : 
convenient motor may be employed or if wg ape eer *: sees 2 e A. Grounded lines are almost inevitably sub- > te St ee ee Bae — —_ 
vehicle be sufficiently light hand-operated mech Inquiry No. 7123.- For parties who can furnish | é ,| there Is no ear to receive it. 2. What te 
‘ | raw bide | Jeet to the annoyance of cross talk. It Is due | a. tion is made in the lifting power of an oF 
, lec . ductio s Ww ~ 
anism may be used to effect the driving of | N 24.-¥ fac | to the fact that different wires le nearly par- eI = 
the shaft Inquiry No. 7024.—For manufacturers of wire dinary hand well pump at different altitudes? 
. musical instrume.t strings allel to each other, over some portion of their . 
vhane ti ebtaine tuto or fa polite ont A claims that at this elevation, 3,000 feet 
. ro: ~ ” course ; yer i] co o oO an 
Inquiry No. 7125.—For manufacturers of adver I apalier & “ above sea level, 25 ‘per cent of height should 
Designs. tinting novelties of the central. The only certain remedy ged | » deducted, 1. ¢., the pump won't lift water 
= ” ie c . . ” p 
/MRIGN PF ENDANT : . “in. Inquiry No. 71°26.—For manufacturers of ca this is a metallic circuit. Then the wires of | _. 
DESIGN FOR A PENDANT G. Fox, Cin PM carbon dioxide gas; also siphon for coessiun | ach cireuit are carried om the poles in such a} feet, but only 75 per cent of that height, 
cinnatl, Ohto This design is for a watch- | water. — *. mg cae etedhed sate fe th op | OF 24.75 feet. A. At an altitude of 3,000 feet 
» “lety re . ‘ way tha ey e viste each other | 5 Y 
chain pendant, society pin, or badge. It tn Inaniry No. 7127.—For parties selling sheet alu | oo , the pressure of the air is about 27 Inches 
cludes two elks facing each other, rampant, | minium and a soldering flux for soldering aluminium. | quite often. when it is 30 inches at the sea level. This ts 
thelr horns belng connected by a ring, and the inquiry Ne. 7128. Vor manufacturers of ma- | (9720) E. De V. asks: Will you a tenth less than normal: hence a pump will 
ayy » . chine 0 aking ban: © fine fl r | 
hind legs of the animals being attached to and ’ ‘ ; | please tell me what kind of steel makes the | lift water nine-tenths as high as when the 
suspending ornamental scrolis surrounding a ppanatey He. 53S0.—ver manufacturers of brass | best bar magnets? Also, | would like to know | barometer is at 30 inches. The height to 
disk or plate bearing a representation of a . . } the relative strength of bar and electro-mag-| which an ordinary pump will lift water is 
wallet and a rolled chart Tnauiry No. 7130.--For manufacturers of springs . ‘ ‘ . ‘ 
ee wound by a key and run for five or ten minutes. nets. A. For permanent magnets some prefer practically 23 feet to 30 feet at full pressure 
Nors.-—-Coples of eny of these patents will! snonter No. 7131.—For parties who print colored | Jessop’s steel, some Stubs’ steel, some man-| hence at 27 Inches such a pump will lift 26 
be furnished by Munn & Co. for ten cents each, | prctures on paper in one continuous piece of about é| ganese steel, and some tungsten steel. Prob-; feet to 27 feet. This of course is on the 


Please state the name of the patentee, title of 
the invention, and date of this paper. 








inches wide and [2 feet long 
Inquiry Ne. 7132.—For manufacturers of tate | 
scoping stee) flag poles. 


ably any good high-grade steel will answer very | supposition that the pump is in good conde 


well for the purpose, with little to choose. 
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ing a@ constant record of the 












tc?” Its triangular shape prevents 
entangli and gives three times 
the capacity of any oer Clip for 
attaching pavers toget 

Best & Cheapest. ry Seationers. 


CLIPPER MFG. CO., 
41 West 124th St., New \ ork, U.S.A. 


For free samples and information write to us. 
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Lowest Reund Trip Rates to Pacific Coast 
Peints via The Nickel Piate Road. 

$0.50 Buffalo to Portland, Seattle or Tacoma and re- 
turn, daily until September 2. Tickets may be routed 
through California at slightly higher rate. 

0 Buffalo to San Francisco or Los Angeles and 

return. Daily August 6th to Mth inclusive. 

For particulars, write A. W. EccLEsToNng, D.P. A 
385 Broadway, New York City. 


The Wonder Gasoline Motors 


Something New and U p-te-date 
More power for less money than any other 
machine on the mariet. No 
valves, gears, etc., to vet out of 
order, Jump Spark. Our I}¢ 
H. P. marine outfit is a “ WIN- 
NER.” Sold or reversing pro 
pelier. Our prices wiil surprise 








stationary outfits ams i re- 
quirements up to 5 H. 


The R. M. Cornwell Co., 406 S. Salina St., Svnacuse, N. Y. 
ELECTRO MOTOR. SIMPLE, HOW TO 


make. Br G. M. Hopkins. Description of a smal! elec- 





(9725) 8S. L. 8S. -asks: Please state 
whether the current from a step-down trans- 
former is direct or alternating? A. All sta- 
tionary transformers deliver alternating cur- 
rents. The step-down transformer receives an 
alternating current cf a certain voltage and 
changes it to a lower yoltage. A step-up trans- 
former delivers the current at a higher voltage 
than it receives it. Neither of them can trans- 
form a direct current. This can only be done 
by a rotary transformer. 2. How is a wireless 
signaling receiver made? A. The coherer is 
the principal instrument for receiving the sig- 
nals by a wireless telegraph. Its construction 
is given in our Screntiric AMERICAN of Sep 
tember 14, 1901, price ten cents. Full details 
for the whole apparatus are to .be found in 
this paper. 


(9726) L. W. asks: In reference to 
| the construction of condensers to be used in 
| connection with induction colls, will you please 
‘advise, under Notes and Queries, whether it is 
absolutely necessary that the foil must be pure 
tin foil, or whether the ordinary foil used for 
various purposes, which I understand is a com- 
bination of lead and tin, will answer the same 
purpose equally as well’ A. A condenser may 
be made of any kind of metal. Tin foil is 
ordinarily used, since it can be rolled into 
very thin sheets, which also have consider- 
able strength and stiffness. It is also light as 
compared with the heavy and thick sheets of 
the so-called tin foil, which contains lead. 
Only the surface of the plates of the con 
denser have any part in its action. Hence 
the lighter the sheet, the better adapted it is 
for the purpose. 


(9727) H. L. B. writes: While ex- 
perime: ‘(ing with a small induction coil, I dis- 


coverea the following, whic! ‘ay be useful 
to some, |i. e., on the interrup.er, not having 





| platinum points, if a drop of water be placed 


i figure one foot on a side; 
you. Write today. Marine or | 


on the point of contact with the vibrator, the 
interrupter will work perfectly, just as if it 
had platinum contact points. A. Water acts 
to keep the contact points cool, A break un- 
der water would be better, and under oil better 
still. Aleohol makes a very sudden break, and 
fs used in some interrupters to cover the con- 
tact of the vibrator. 


(9728) J. L. P. asks: What is the 
difference in one square foot and one foot 
square? A. In one sense there is no difference 
between a square foot and a foot square, that 
is, 1 square foot and 1 foot square. Both 
mean a figure with four right angles and four 
equal sides, containing 144 square inches. In 
another and better sense there is a difference 
between the terms. A foot square is a square 
but a square foot 
is any area which contains 144 square inches. 
If one buys a square foot of board, he may 


| wish a piece 1 inch wide and 12 feet long, or 


a piece 6 inches wide and 2 feet long, or any 


other shape which will give him 144 square 


tric motor devised and constructed with a view Uo assist. | 


ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient pewer to operate a foot 


lathe or any machive requiring not over one man pow- | 


er. With 11 figures. 
CAN SUPPLEMENT, No. G41. Price 
had at this office and from ail newsdealers. 


THE MIDGET DYNAMO OR MOTOR 


Price as shown 87 
With neds Power $4.50 

Price includes full instructions for the ca 

mach)ne and for performing 45 IMPORT 
ANT EXP PRIMENTS. 

is machine has been or he 
market over ten years and ha: wen 
gradaally developed to its’ eseut 
state of perfection 
ELBRIDGE ELECTRICAL MF . CO. 
Water St, ELBRIDGE, N. Y., U. * A. 


cents. To be 
















Containeca in SCIENTIFIC AMER- | 


| ture core, 


| feet No. 


inches In area. You may have a square foot 
in the form of a circle or an tirregular figure 
of any conceivable shape. In the last sense, & 
square foot is not the same thing as a foot 
square. If you had carefully defined the 
words you were using, you need not have bet 
about it. But we cannot decide the bet un- 
less we decide that the two expressions are 
not the same. 


(9729) F. M. asks: Please tell me 
how many pounds each of magnet wire are 
required for the armature and field magnet for 
the simple electric motor described in Surr.ie- 
MENT No. 641. Will the simple electric motor 
work if made twice the original size? A. The 
amount of wire required for the simple elec- 
tric motor of Screntiric AMERICAN SvUPPLe- 
MENT No. 641 is about as follows: For arma- 
200 feet No. 18 B. & 8. fron wire, 
about 144 pounds; for field, 400 feet No. 16 
B. & S. wire, 3% pounds; for armature, 350 
18 B. & 8S. wire, 2% pounds. As 
some will wind the wire more closely than 


Pa- | others these amounts are only close approxi- 








ties. 
J. H. BUNNELL & Co., Inc., 0 Park ‘Piace New York 
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mations, and it would be better to allow & 
slight excess. It is not advisable to build the 
motor larger, since it is not adapted to heavy 
work. It is designed for an amateur to build 
who has little experience with tools. Its wooden 
parts will not stand strain. It is an excellent 
macnoine for its purpose. 

In our reply to Query 9681, issue of July 15, 
by a typographical error 32 thousand millions, 
English, was made equivalent to 32 millions, 
or 32,000,000 French. Of course, any one who 
knows will see that the word millions should 
be milliards, the French word for a thousand 
million. 
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she has endeavored to keep distinct the boun- 
dary line between facts and hypotheses, and to 
emphasize those special features of the argu- 
ment which bring out the nature and function 
of hj potheses, and their place and importance 
in the science of chemical composition, ‘The 
author has dealt in detail with a few re- 
searches which she could utilize repeatedly 
from various points of view, rather than trac- 
ing separately the entire historical development 
of the subject. She has not only stated final 
results, but has reproduced the values obtained 
|in the actual measurements made, so as to 
indicate the scope of the work involved, and 
the degree of accuracy obtained in each in- 
In stating the various great discov- 
erles, Miss Freund has quoted largely from 
classical memoirs, and has given as much as 
possible the actual language used by the experl- 
menters In announcing their own discoveries. 
The book has also a considerable number of 
explanatory interpolations and footnotes which 
will greatly aid those having no previous 
knowledge of chemistry in following tts argu- 
ment. The chapter on crystallograpay, which 
has been introduced into the work, will be 
found valuable to the average student, because 
not enough information on this subject is 
available in current textbooks to allew one 
i* appreciate the results obtained in the study 
} 

two | 








| stance, 





of the relation between crystalline form and 
| chemical composition. All the great disecover- 
| les in the sclence of chemistry will be found 
set forth in vonsiderable detall within the 
| Pages of this work. 


Tne New KnNowLence, By Robert Ken- 
nedy Duncan, Professor of Chemistry 
in Washington and Jefferson College. 
New York: A. 8. Barnes & Co., 1905. 
8vo.; pp. 263. Price, $2. 

This volume of the New Science Series gives 
in a popular manner the information to daie 
upon many of the problems tn physics and 
chemistry which are, of interest to-day, and 
which have not been altogether solved. Such 
conceptions as the three entities; compounds 
and elements; the periodic law; gas¢ous jones; 
| the resolution of the atom; and inorganic evo- 
lution are described in full, A considerable por™ 
tion of the work Is given up to radio-activity, 
which is discussed in all ite forms. The last 
| part of the work deals with the new know!l- 
edge anti old problems, and explains, from 
the modern point of view, such things as the 
age of the earth, the zodiacal light, aurora 
| borealis, and atmospheric electricity. The re- 
| construction of the universe is also discussed, 
and the definitions of science redefined, The 
| book will, no doubt, serve its purpose as a 
| popuiar science volume, and will be found of 
real value. 





|} OUTLINES OF INORGANIC CHEMISTRY. By 
Frank Austin Gooch and Claude 
Frederick Walker. New York: The 
Macmillan Company, 1905. 8vo0.; pp. 
514. Price, $1.75, 

In this texthook of chemistry it has been 
the alm of the authors to Introduce the student 
to the study of the sclence by the considera 
tion of the simplest and fewest things. The 
experimental phenomena have been so placed 
| that the inferences drawn from them can 
| hardly be missed. The book is In two parts, 
of which the first treats of the consecutive 
experimental development of the principles 
upon which systematic chemistry rests. With 
such Inductive r ing the ideration of 
the identity of substances, chemical change, 








__| the chemical elements, and the laws of com 


| Mantion and chemical equivalents naturally 
come first. In treating of equivalents——elec- 
| trical, chemical, and thermal—electrical phe- 
nomena and fons, and the constitution of acids, 
| bases, and salts from the lonie point of view ; 
| conditions of action und equilibrium; and the 
thermal relation of chemical action, are all 
discussed in succession. From this discus- 
sion the idea of valence is developed, as is also 
the conception of the molecule. 

In the second part of the work the din- 
cussion of the properties of elements and their 
compounds is gone into. With some modifica- 
tions, Mendeléff’s periodic system ts followed, 
enables orderly treatment. © Graphic 
symbols are employed, and the tonle termin- 


. ology bas been made use of, the function of 


ions as parts of compounds and unite of 
reaction being pointed our. The book Is one 
of the latest and best elementary textbooks of 
chemistry which has so far been published. 
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that the notation by which chemical « i- 
tion is usually represented can be developed 
from a purely empirical basis, independent 
of any hypothesis concerning the ultimate con- 
stitution of matter; while in the subsequent 
treatment of the subject of composition on 
the basis of the atomic and molecular theory, 
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| It ts @ new invention that is simple and 
| y durable. Working parts all on 
alves two-piece simple 
check operating automatically, 
| No waste of steam or water. 


| If you have a boiler investigate 
this trap. 















| E. HIPPARD, Manutacturer, YOUNGSTOWN, OHIO 





The Genuine 

Armstrong's 

STOCKS 
and DIES 


Different sizes and 


Acknowledged to the best. 
capacit! eden. Write for catalog. 
THE ARISTRONG MPG. CO., Bridgeport, Conn. 
New York Office, 139 Centre Street 





FLY PAPERS. — FORMULAS FOR 
Sticky Fly Papers are contained ~% SomesIPIC Aramis 
CAN KcUPPLEMENT Nos. 1037 and 1324 


contains seve’ ce 10 
this office, and ers. 





issne 
cents each, from 


American Jump Spark Ignition Apparatus 
UPON IT DEPENDS THE SU°CESS OF YOUR ENGINE 

We manufacture the 

famous Am. Indestructi- 

Ping, with 

double insulated mica 

core, It laste indeti 

nitely. Our Coils are 
the recognised standard 

Write for catalog. 





of the world. 
American Coll Co., P.O. Box 82, W. Somerville, Mass 
N. Y. Representatives, Auto Supply Co,, 1662 Broadway, N.Y. City. 


Boiler Scale Removed Free 








We loan the Dean Boller Tube Cieaner, illustrated 
above, to power users to clean one boiler. 
We do this to demonstrate the value of the cleaner. 
“ Boiler Room Economy ” tells ali about bolier scale and 
about this tral offer. Write for this book to-day, 
THE WM. B. PIERCE CO, 
319 Washington Street, Baffalo, N. ¥. 


EPAGE’S PHOTO PASTE <== 


or AND by gg 


quckiy ne pF gcolors prin aor 
tibet sold Ttorte.t phe ae Sy In 





einen 


SMUEILAR,. 
ORS CLUE ici, 


iS Heces Avena, Gloucester, Mana, 











SPARE COILS 


Their Construction Simply Explained 


by ntific aoe, | Su plomons 
coil a: d condencer. = 

Scientific American Supplement 
1514 how to makea coil for gas- 


=e 

Scientific Pyecrican Supplement 
159% Le pam ful y the construction of a 
ow? coil and condenser fur gas-engine 


jum: 

Scientific American Supplement 
pS des. ribes the construction of a 6-inch 

1k 

Scientific American Supplement 
1087 gives a full accuunt of the making of 
an aternating current coil giving a &inch 


spark. 
Scientific American Sup 
1527 describes a 4inch spark co 


scientific American Su pplement 
1402 gives data for ye construction of coils 
of a definite length of spark. 


The above-mentioned set of seven papers 
will be supplied for 70 cents. 
Any single copy will be mailed for 16 cts. 
MUNN @ COMPANY, Publishers 
| 561 Broadway New York 





lement 
and con- 
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Blectrte controler WB. _,Whitzene.»: FeBne | 300 YEARS SCIENCE ELIMINATES THE 
oO WW e ray Electric machine, ‘dynamo, Fat: Seow one oe 
ectric termina > as leans or . 5 
y Electrical resistance, KE. Wedovelli........ 796,808 POSSIBILITY OF A’ BURNT TONGUE 
Blectrotherm fons. BR, Th. TEs ciseseciccscs 705, 
ectrothermal treatr t ratus, D. M. 
ate vo pans’ g Neciage tte ape Price $2.00 
evator carrier, Parry & Norton...... : Fo 730 Postpaid 
4 Elevator. See Grain elevator. 
or e ivery Klevator gate, M. J. Scheel -..-..--....+. 95, is 2 
levetor safety device, E. R. ‘Carich ff. 795,341 Pipe weighs — 
Embroidering machine, multiple, d. ‘Perry 795,415 | one ounce only B,C 3 
a NET loscope or other optical instrument, a* 
Es: WEN 5003500 00.cebvakbeteeues ve . 795,567 eae B 
Engine gunicditiee device, N. T. Shorts.... 795,554 B 
NENENENENE Engine flywheel, explosive, W. B. Hayden.. 795,698 | capacity bowl ~4 
oe oe ee mee g. 4. Thurston ar 
ingine sparking niter, C. Jacobson...... 95,617 one 
Electricians’ Handy Book. | =site,scet resulator, explosive, A. Mark- le $1,000 Guarantee With Each Pipe. 
y ° PRTG: Cue tuts heeties4enedaee¥aeiesy es 795,295 | eng Patentee Endersed by Physicians 
ne oon P CH. Shawn 295 295 Direct No trade Interventio earnestly asked 
’ : rock drilling, C. OT vecsédes % . Correspondence 
By Prof. T. CONOR SLOANE, Engines, means. for preventing pounding in te Smoker peace 
768 Page N ly 600 Illust ‘ internal — jon OMDBOD . -» 795,422 send for booklet 
ges, Nearly ustrations. Excavating bucket, R. H. Postlethwaite... 795,417 THE “A.C.” PIPE CO., 807 Ti 1 B 
Handsomely Bound in Red Leather, with | P*r< and making caine, @. 2. 2), « niin . ua mee Building, Broadway & 42d St, New York 
Title and Edges in Gold. Price $3.50 Fabric making machine, G. A. Lowry...... 795,280 
Feed regulator, W. H. & A. W. Bice. c 795,329 PITTTITITITITTIT ITIL errr 





This thoroaghly practical book of 768 pages covers 
the entire field of electricity. It contains no useless 
theory—everytbing is to the point, and readily under- 
stood by student or practical man. The advanced elec- 
trical engineer will also receive great benefit from its 
study. it is a work of the most modern practice 
Written in a clear, comprehensive manner, it covers 
the field thoroughly, but so simply that any one can 
understand it fully. it teaches you just what you need 
to know about electricity. 


A Practical Work for Practical Men. 


CONTAINS SPECIAL CHAPTERS ON 


Mathematics Alternating Current 
jectric mate and Motors. 
Cur urren Transformers 
The Hlectric © ieuit. M eed ot Motors 
Obm’s Law and 


Flectro-C bemistry. Ons of ibymaence and 


Primary Batteries. tors. 
The fe Batteries Station Notes. 
Che Field of Ferce Switchboards. 
ets Voltmeters and 


in uction. 

Direct-Current Gener- 
ators and Motors. 

Direct-Current Armature 


mmeters. 
Distribution. 
Lighting Arresters. 


The Gedkadecscns 1 Lamp. 

Winding The Are Lamp. 

The Direet- Current Photometry. 

Generator. soeee Rallroads. 
Armature Reactions. ectrical Measuring 
Characteristic Curves. at 
The Direct-Current Biectrical Betincwtes 

Motor. Measurements. 


Open-Cotl Generators 
Generators and Motor 


Construction. Teie pony. 

The Alternating Current. Beil 

Alternating Current Flectric ‘Heating 
Generators. Wireless Telegrapby. 


American Tool- -Making and 
Interchangeable Manu- 
facturing. 


By J. V. WOODWORTH. 
544 Pages. 600 Illustrations. Price $4.00 


A practical treatise on the Art of American Tool 
Making and System of Interch b} 
as carried on to-day in the United States. It Sisnitbes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are imperative. It is a practical 
book by an American Toolmaker,. written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting in reducing the expense 
and increasing the output and the income. 





Gas Engines and Producer- 
Gas Plants. 


By R. E. MATHOT. 


320 Pages. Fully Illustrated. Price $2.50 


A practical treatise setting forth the principles of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer-Gas Engines and their Possibilities. The 
Care of Gas Engines and l’roducer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oi! Engines. 
Thoroughly up-to-date in its treatment of the subject. 
the work discusses at considerable length the genera- 
Uon of producer-gas and its utilization in gas engines 
No other book in English presents anytbing like ae full 
4 discussion of this most important phase of the cas 
engine. Indeed, no other book devotes even a chapter 
to producer-gas. despite the fact that it is the coming 
fuel for gas engines of high power. 


EW" Any of these books sent prepaid on recetpt of price. 
§2™A special circular of these books will be sent to any- 
One on application. 


MUNN & COMPANY 


Publishers of Scientific American, 


361 Broadway, 





New York! 


Feed water heater, Eastburn & Tapia 
Feeder, boiler, L. A. 
Feeder, stock, ° 
Fence, C. G. Kraft ...... 
Fence post, C. J. B. Moore. 
Fence post, composite or - @. 
WONTON oa todececcccncccsstcvececcscus 
Fence wire stretcher, 0. 
caoeus ppaterial, el F. : 
WEEN, Wl MODE, “aapeseoaa cvs scceesedeube 7 
Finger ring, F. Mu. Allen .. oo © 
Fire alarm box, P. J. Corbett 
Fire and water proof composition of matter 
to be used for building purposes, Lay- 














Derm. TO oct ca ccccvesccccesscssis 
Fire door, automatic safety, E. Peelle... 


Fire extinguisher, J. Rogers ............5+ 
Firearm sight, J. Windri ge ‘ 
Firearm sight, C. 8. Da 
Firemen, combination tool for, Leasure & 





GGT «oo cnc dinn ségbavgesvoocaccssvoves 
Fireplace fender, T. W. Plummer........ 7 
Fireproof floor, F. A. a Rgidatedétaad 
Fireproof structure, F. W. Cooley......... 
Fish line reel, H. H. Richardson.......... 7 


Flood gate, G. Rubimann ........+-.-.00++ 
Floor box, Waters & McGuineas ........... 
— papas controller, Hogeland & Bar- 


MEE. vncincccwec cht doses cbeseetitdeseann 
Folding machine, A. B. Dick ........--++. 795. 
Folding machine, Lang & Zander eceesovess 795. 
Food eee and making same, A. Bitza. 

Fork Lb my MIPDEM. cccccccvecccsseveces 
Formaldehyde product and making same, H. 


8. Blackmore 
Freezing plates, means for supplying water 

under eg eo a. e. Barrath. 795,753 
Friction brake, A. E. Reynolds ........... 795,419 
Fruits, etc., a choot for dried, J. G. 


assett 
Fuel briquet and making same, 






Furnace vaporizer, D. L. O'Connor 
Furniture framework, construction of, J 
CMG cheb eccceegcecdse 
Furniture joint, A. F. Gloger 
Fusee construction, W. E. Matthew... 
Galvanic battery, D. L. Winters ........-- 
Garment hook, Gaskins & Keiser......... 
Garment supporter, R. Caldwell ........-. 
Garment supporter, E. T. Forrester...... 
Garment ene A device, D. H. Crosser. 
Gas furnace, P. MOVIR 2 cccccivccscccns 


Furnace grate, reciproc 
E. Googins 





Gas n ~ a acetylene, Blackburn & 
SEMEN. bb 0ne 6h05.0.000006b0e00 0500s Neh 
Gas, Producing, 0. Ellis . ‘90 
Gate, W. ton: So vesveesessesecesssoece 561 
Gate RABE. ay K. H: Meanor.......... 795,646 
Gear, motion transmitting and sistent 
A. Markman .. P . 705,53) 
Gear, ratchet worm, T. E. ‘Button......... 795,337 
Gear, speen changing and reversing, H. H. 
BME, oc os srccccnvecccesucccese -++ 786,479 
Gearing, Evans & Gerner ...........+.++. 795, 400 
Gearin for centrifugal machines, 8. C. 
Amber-Holth 2.00. sccscccsccceses 796,263 


Glass bottle, ete., , eens machine, 
FE. PRCoPOME ccc ccrsicccccccccscoees 795,304 


Glass plates in oil fronts and show cases, 
Cur oe 


fastener for, J. €e : 795,78) 
Glove model, F. E. Kirbach .............. 795,706 
Governor, electric and pneumatic, W. H 

na UEAV ese Sere ehedebocccrees 795,726 
Governor, engine, R. C. Kimball.......... 795,705 
Grades and ditching machine, road, H. 

teencuansectss RE 
Grain” drill, disk, C. L. Fowle. eseceen 795,276 
Grain elevator, pneumatic, 8. Olson ...... 795,412 
Graphite lubricating agpeesian, w. 4 

WEE. ccucccodes ie ah eset gb ls wie 
Grease and water separator, D. M. Nesbit.. 705,724 
Grinder, cutter, D. Dietz 705, 





Grinder, traverse, 8. B. Roy 
Gun_ barrel straightening Scabies 





IGE © cere dsncccddccsecsstenencedneys 795,300 
Gan Ras is mechanism, breech loading, 8. 

B. TRAMMMAP one wee e cc scsesececece 795,440 

Gun ir k, portable, ; ee Ww rallace........ 795,566 

Hammer, steam, C. L. Taylor..........-. 705,663 


Handle. See Umbrella handle. 
Harrow and cultivator, combined, A. B. 











DD gc cevectekescstvewdessoeeme’ .. 795,442 
Harvester and binder, C. O. Wyman....... 795,749 
Harvester bundle carrier, grain, W. H. 

OE scot canb bas beeuenehsoeeseeene-s . 795,489 
Harvester, sidehill, F. = Willms.......-.. 795,672 
Hat fastener, W. Bacon ............-s006- 795,572 
Hay carrier, J. H. Burkholder eas aie gide 795,336 
Hay rake, BE. OW oe pocsovcrsoovoncs 795,335 
Head gear, J. Rosenfeld ..............055 
Heater and ice and snow melting apparatus, 

combined, W. H. Janney .......-.-+++« 795,772 
Heating apparatus, W. 8. Washburn. .. 706,464 
feel for shoes, spring, E. Gareau........ 795,502 
Hinge, M. E. Parmelee ........-+.--6++++ 795,539 
Hinge, gate, H. Metnecke..........-.... 795,634 
Hoisting machinery, speed controlling de- 

vice for, J. MecGeorge..........-++0++ 795,641 
Hose coupling, ©. Gottwald ...........+++ 705,796 
Hub, wheel, Wesley & McCrad af siskea-woate 795,669 
Hydrosulfites, peaking | stable dry, M. Bazlen. 795,755 
Ice creeper, J. Weiss ......-...--- . 795,379 
Indicator, Ww. Fr. "hucsbeus Bees ce ence cee 795,328 
Indicator, W. I. Sutton ......6.ccceseeeees 795,457 
Insulator, J. 8. Lapp ........--eeseeeeeee 795,521 
Insulator, strain, J. 8S. Lapp, et al.......- 795.520 
Invalid elevator and truck, R. Leffmann... 795.524 
Jar attachment, J. H. Johnson.......... 795. thy 
Jar cheeere, J. BP. UGG cccccvccsesveccess 795,355 
Jars or sagene vessels, cover for, N. 

EMMIOTIOR 6 v0 once ct eedesdoeccusvesetses 795,626 
Journal bearing, ‘Jubricating, M. T. Sheets. 705.552 
Journal box lubricating device, D. L. Gens- 

BR 000ccsbabcdeetedachbaus Micke 796,274 
Key opening double seam can, E. Norton.. 795,557 
Key seating tool, W. L. ae: . 795,420 
Labeling machine, box, J. F. Kachline. 795,621 
Lacing tip, D. G. Sunderland..........--.- 796,375 
Lamp, incandescent electric, T. G. Dineen. 795,492 
Lantern holder, A. PGs. 6 occakedsued 795,782 


Lath for building purposes, J. J. Gorman. 795,607 


Lathe for hollow we nmware and the like, 
: mw 8. py a RTE tt Se ee ee Pes 7% 
' xing, H. H. Herrick....... 
edger, self-in Z ++ oe 








Lenses, making bifocal, A. J. Bowers... 
Lifting device, E. G. We 
1 producing saccharate 
UD hs as case pecacsccwendse nebo6 che eos 
Linclewns. manufacturing machine, 
kott & Frenkel 
Aquid containin, 
charging device for, I. 


easels, 1 neumatic dis- 
’. Heysinger.. 796,771 





Load binder, H. A. Patterson.........-..«+ 796,413 
Locomotive automatic blowing apparatus, 
Bi WF, WERGOG 6c ccc csc vsceessncsenssess ‘96, 367 
a Si skidding apparatus, J. D. Austin...... 705,677 
Loom fluid presaure shuttle actuating mech- 
anism, 8S. F. Patterson .......-.-+-«s+ 795,731 
Loom for weaving looped and cut pile 
fabrics, J. Lowrle 2.6.06 cecseecnceees 796,353 
Loom harness, G. W. Renkel ..........-+-+ 795,368 
Loom jack adjuster, J. Dawason.......+..++ 795,604 
Loom atop motion, F. O’'Donnell..........+- 795,364 








for samples and handsome souvenir engraving 


psy walcryra a and 


PRINTING THAT BRINGS RESULTS PAYS YOU - 
— shcewilple pacly wloubpte-congbyer pepttg sheen Fe 
beatae furnished. Send 8c. 


of St. Louis Exposition, 14x20. peg tr} pee 
C. L. WRIGHT & CO, 132- 4-6 Wee Ith Street, New York® 






Booklets. 
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BARKER MOTORS 


Have more good points, fewer 
_— and require less atten- 
in operation than any 





other. 
Launches, Valves, Specisitica. 
C. L. Barker, Norwalk, Ct. 

















IKE A SHOT OUT OF A GUN goes 

the “20th Century Limited” on the new 
eighteen-hour between Chicago and New 
York. The magnificent speed performance of 
these trains may readily be likened to one of those 
huge projectiles shot out of the giant guns of 


Starting in either city from stations loca- 
ted in the very heart of the business dis- 
trict, the hours of departure from and ar- 
rival at both Chicago and New York 


Century Limit 


Lake Shore 


New York Central 


18 Hour Service 


CENTRAL TIME 


Ly Chicago, daily 2.30 pm 


EASTERN TIME 


New York, daily 9.30 am 


Most 


EASTERN TIME 

Lw New York, daily 3.30 pm 
CENTRAL TIME 

Ar Chicago, daily 8.50am 


comfortable fast 


service route in America 
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Scientific American 
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SAFETY IN CASE OF FIRE 


betebe, hempritals, mery tome, a. churches, shoots, factories and 
ail} public bethdingmy aa well an x reaidences, @ doubly amured when 
tures are equipped with the 


theme sire 


COVERT FIRE EMOCAPE 








and pr led with a aafe and permanent . 
bvia bing r t 
ad con ert hmage and A t 
cape ons and the ethed, Best aud 
mieal fire em ape n ver devised, For cireulars and 
. culars, adire 
COVERT FIKE ESCAPE CO., - TROY, N. Y. 























Road Freighting Traction Engines 








use on Pp acific Coast alous 
America, Sandwich 


(iver 
Spain, India, Central 
have them. 


mo 1 


Islands 


THE BEST MFO, COPIPANY 


San Leandro, California 
Cable Address, DAN BEST. Write for our New 
(odes, Wester. Union and MeNiel. Catalogue No. 1} 








Our Hand Book on Patents, Trade-Marka, 
ete., sent free. Patents procured through 
Munn & Co. receive free notice in the 
ScrigNTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 






Siberia, | 


| 


Engines t1o Horse-power. Wood, Coal, or Oi) | 
burning. Hauls so tons, takes grades 5 to 25 per 
cent, Capacity each car :6 tons. 














Baance Orrwe: 626 F St..Washington, D.C. 


PALMER 


MARINE and STATIONARY 


MOTORS 


Sand 4 CYCLE 
are no exper(ment, as they 
are in suceessta! operation 
tn all parte of the world. 

Launches |p stuck 
Send for Catalogue. 
PAL = GROn. 


Ceb. ay ttS 
New York Office. i with St 












A LOOSE LEAF BOOK 


For Vest Pocket, | 
Coat Pocket 
and Desk 












Used by Business 
en, rofessional 
.» Salesmen, En- 


@ineers, Draughtsmen 
—in fact every man | 
should use the “ Uni- 
matic” Book for 
aa wanda, prices, 
) ay Ee of | 


Better than 

the bound in full 

Luge perfectly flat open 

inserted or removed 

om any. _inatantl Sizee carried in stock. 

ve rolings, with or w owe index te for com- 
with ri rite f 

plete description price list and sample soects. | 

mended: & TRUSSELL MPG. COMPANY 
@02 Laclede Ave., St. Louis 


Induction Coils 


for X-Ray Apparatus and 
Wireless Teleg- 
raphy. Special 
Jump Spark 
Cell for Auto- 
mobiles and Gas 


Engines. 
&. 5. RITCHIE & SONS, 
















ste it 










Brookline, 


Mass. 





Principles of Home Decoration 


JOY WHEELER DOW 
A Series of Monthly Papers in 
American Homes and (Gardens 
Mr, Dow is contributi 
GARDENS a series of mon 


hold decoration, under 
Tr The pan of Home I 


to AMEMICAN Homes ann 

ly papers on interior bouse- 
the comprehensive title of 
Decoration 







The papers are richly illustrated and are written in 
the keenly critical «pirit for whieh Mr. Dow is well 
known he eae ny summarize the whole suvject 


of household deeorstion, and abound with admirable 
hints and suggestions pained with 


“The 
po 0° om me principle | 
ef decoration, ovine what is miranie a ‘and what is to 


the articles are supposed to 
be caref 


p - Ge issue was a general introduction of the 


The 
sub. . togethe with examples of one or two typical 
Bnalish liv rooms iaane treats 0 the 
sub. of Subjects to faliow will relate to the 


Dining Koom, the Drawing Room, ete. 

Every one who is etontenes in home decoration will 
oe interested in ane receive valuable suggestions from 
this series by Mr. Dow 


AMERICAN HOMES AND GARDENS 
> PUBLISHED BY 


MUNN & CO., 361 Broadway, New York 
25 Cents per Copy S83 per Year 





















Whitield. 


Sawdust conveyer, W 

Seale, postal, T. Gray 

Scale, spring, L. P. Welfley 

Seraper, wheeled, C. H. Sawyer . 

Rereening and drying materials, apparatus 
for, J. J. GleGhil) ......ccneencvcnss 

Seal for envelops, safety, M. J ‘Halloran. . 

Seat, H. 8 fable . 

Selecting device, electromechanical Elliott 

Cox ae vie 

Semaphore, J. E. J. Kovarik 

Sewing machine stitch regulating attach 
ment N. Pearsa . 

Shade roller and dra very pole hanger, com- 
bined window ones 

Sharpening machine, J 'B w oodworth. 

Sheet metal vessel, W. Geuder .. 


Shoe, J P 
Shoemaker's tack 
Shutter worker, H 


Braswell 
puller, A, 
Osborne 


B wasteae s 


Shuttle, aufomatic or self-threading, Chad 
wick & Gerrard :. 

Signal system, Franklin & Whitehorne 

Signaling apparatus, selective, F. R. Me 
terty . ee 

Signaling system, H Ww. Souder. . 

Snap switch, H. Geisenhoner 

Sound reproducer, T Macdonald. 

Bower, broadcast seed. D. E. apaemer. 

Spark plug, F. A. Thurston . 

Spark timing device, G. A., Jr., & PrP. M 
Elsasser : benaséegeusoene 

Speed indicator, M, J. MeDonnell ° 

Speed mechanism, variable, R. 1. Hazelton. 

Spinning machine stop motion, J. E. Good- 
bardt bdo cvgbesceetscedcdesceéseiapeone 

Spinning or twisting machine, ¥ ‘Belanger. 





ees es Se or twisting machine thread board, 
Houghton ‘ . " 

Springwork, ‘knoe kdown, J. A. Staples. 

Stacking derrte ay, T. Boney... 





B. Draper.. 
Pinckney 





A 


Stall, 


Stanchion, H. Robertson 
Steam trap, F. A. Waldron 
Steel and 


concrete construction, c 


Turner 


. 705.426 


. 705,600 


:. > 796,460 
, 795,497 


. 706,006 
> 795,463 































































































































































































































706,280 





















796,789 
795,710 


795,540 















70,272 


705,644 
7,427 





















705, 532 


796,361 
795,500 


7M, 764 
705,476 
























comfort, not a torture. 
Saves time, money, 
delay, and the barber habit. 


Adapts itself to any beard, shaves as smooth as velvet, 
never pulls, scrapes, cuts, or even irritates the most 


tender skin. 


12 Blades 
24 Sharp Edges 


Every blade will shave from 20 to 40 times before 
dulling — when dull throw away. 


12 new wafer hbiades for $1.00. Less 
than \4 cent a shave 


Ask Your Dealer for the Gillette Safety Razor 


Accept no substitute; he can procure it for you. 


& Complete 


3 If yours don’t, we will, 


Gillette Sales Company 
1107 TIMES BUILDING, 42d St. and Broadway, New York 












everywhere 



















— ——— 
loom temporary cloth roll support, E. H. 

Smith Jiu-Jitsu lastraction by President Roosevelt’ s Teacher 

m weft stop motion, A. ‘Dont 

t Pabete ator KE. L. Selbert, Sr 
Lumber handling device, G. Jewitt 
Lustering apparatus, T. Scaramuzza A = j U Cs 
Mall bag closure Ww A. Stinson 
Manhole cover, R. Cameron _ ] 
Match igniting composition Dieffenbach & 

Marburg ~ . succee es 
Match making machine, L. Mendelssobu NATURE’S ,; Japan — be 
Measuring and protecting meane for fabrica { cause O 1e€ p 1y Si- 

D. BK. Strickland WEAPON : cal fitness of her 
Meat support, butcher's, Heidenreich & Fon THAT idier "The pra 

taine soidiers. y rac- 
Mechanical movement, EK. Brooks " - u, a sys- 
Memorandum leaves, et¢ syatem f classi NEVER j ro ae ne al 

ication and reference for I KB. les | } . 

drickson ares FAILS culture which makes 
Metallophone t. Geolman 
ie ate Ei. itikcees vv them giants of 
Milk ean, T. A. Martin MAKES | strength and endur- 
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A Scientific Method 
of Growing Hair 


The Evans Vacuum Cap provides the scien- 
tific means of applying to the scalp the com- 
mon sense principles of physical culture. 
Baldness and falling hair are caused b 
the lack of proper nourishment of the hair 
roots. This lack of nourishment is due to 
the absence of blood in the scalp—an ab- 
normal condition. It is the blood which 
feeds the hair roots, as well as every other 
part of the body. If you want the hair to 
grow on the scalp the blood must be made 
to circulate there. It is exercise which 
makes the blood circulate. Lack of exer- 
cise makes it stagnant. The Vacuum 
method provides the exercise which makes 
the blood circulate in the scalp. It gently 
draws the rich blood to the scalp and feeds 
the shrunken hair roots. This causes the 
hair to grow. 


Test it Without 


You can tell whether i* is possible to cultivate a growth 
of hair on your head by ten minutes’ use of the Evans 
Vacuum Cap. We will send you the Cap with which to 
make the experiment without any expense to you. 

If the Evans Vacuum Cap gives the scalp a healthy glow 
this denotes that the normal condition of the scalp can be 
restored. A three or four minutes’ use of the Cap each 
morning and evening thereafter will produce a natural 

h of hair. If, however, the scalp remains white 
and lifeless after applying the vacuum, there is no use 
in trying further-—the hair will not grow. 


The Bank Guarantee 


We will send you, by prepaid express, an Evans 
Vacuum Cap and wil! allow you ample time to prove 
its virtue. All we ask of you is to deposit the price 
of the Cap in the Jefferson Bank of St. Louis, where 
it will remain during the trial period, subject to 
your own order. If you donot cultivate a sufficient 
growth of hair to convince you that the method is 
effective, simply notify the bank and they will 
return your deposit in fall. 

A sixteen-page illustrated book 
will be sent you free, on request 


Evans Vacuum Cag Co. 820 Fullerton Bldg. St. Louis 
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Steels, producing tungsten, E. D. Kendall. 795,517 
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GOMDOROR 0 vdin ns scvuscceoes ececsececce 705,508 
oe M. W. Mayer e 
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Jr 
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Sed 4b Ghb'nd buces cebu decens ce¥ene 795,616 

Tac i S eacgcy for pulling lasting, H. 
eke CMR OEd Have he <d3 505s ee seheboe 795,631 

Tag Solace and box lid suppert, com- 
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Telephone call register, A. Meyer. - 795,408 
aa exchange appa ratus, F. a 

EER Perot tris SERRE he . 795,533 
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a a ee ME. Sheds diasicee bans -+++ 796,571 
Te —— line service mete r, Cc. b 
dpe cavocecdwanpeeeteese chensesshee 795,551 
Te 3 met: G th RE. cncscvrceseveness 795,317 
Tie. See Rail tie. 
‘Tie fastener, R. E. G. Burroughs......... 795,267 
Bee, -O.. De PUG» vas cov ueVincs ceccisccss 795,732 
Tire fastener for w heels, rubber, G. T. 
IE. vo védie tng Sbnsnenistbeotebi otesetes 795,307 
Tire, vehicle, F. A. Ruff .....-.0--00-eees 795,652 
ires of motor vehicles, apparatus for in- 
flating pneumatic, A. Michelin........ 795,531 
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Wingfield & Bak 

Tongue shield, H. mavanes. 
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TOUTE cb aberansscterséec 795,721 
Train safety device, W. Knorn........... 795,397 
Tramways, double drum for overhead, A. 

i NEE chins abc kb dabVad sions ease cas 795,266 
Transom and door weather guard, D. F. 

SE shdns sens. dn pg desqnetunoeoeseve 795,601 
Trolley wheel, W. K. Richardeon.......-.- 795,462 


Trousers creaser, L. B. Truesdell cuepeeee 795,563 
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Turbine, steam, C. M. Jones ....... .-+ 796,516 
Typewriting machine, L. Schlesinger . 795,454 
Typewriting machine, E. E. Barney 795,474 
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Typewriting machine carriage stop é 
DD in cxtond od ots seaeeanshe . 795,736 
Umbrella handle, detachable, I 


a eee 
Vacuum —.. and condense r, combined, (¢ 


4 KE. Mor- 
liseees eee 795,717 






eT ROP. v hee oncee chilis e obs 795,650 
Valve, eyindar “relief, L. A. North...... 795.490 
Valve, heating system relief, A. MceGonegle 795,448 
Valve, locomotive throttle, E. 8. Burtless. 795,685 
Valve mechanism, H. G. Colmer..........- 795,485 
Valve, thermostatic, H. W. Larsson........ 795 
Valve, throttle, H. M. Lofton......-..+--+ 796,715 
Vehicle attachment, E. H. Cuddy........- 795,490 
Vehicle brake shaft, M. Potter........-.-+ 795, 305 
Vehicle heater, I. 4 an iheee deb egeate 795, 556. 
Vehicle wheel, W. BD 795,620 
Vehicle wheel, J. he ‘He svonbe eee 795,767 
Vehicles, indicating device for * gcaamnraia ° 

Be EE cic désviagicesdascesveracoone 795,470 
Ventilating erepene, B. Johnson. . 795,443 
bmn age G. F. illiams..... . 795,745 

essels, protecting jacket for “tora 2 

4 Mo ere ‘ ois ... TMH,T16 
Wagon body, M. L. Vanghan....... .. 795,742 
Wagon, dumping, T. R. Carskadon........ 795,578 
Washers, means for forming nut locking, 

i Is nip s'é signed scx pene obey as 795,794 
Watch, stem winding and setting, Hoh- 

SD MAME noc 0's 3 stan ees 054645200 795, 702 
Water level indicator, R. H. Stollar...... 795,739 
Water level regulator, T. Ferguson.. .. 795,346 
Water tight joint for tanks, boats, "ete., 
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Watering trough, D. C. Coble..... 
Welding apparatus, electric, J. C. Perry.. 
Well drilling machine, deep, M. McCain.. 795.534 
Lt ee RR ererrrrerr rr reer 7 
Wheelbarrow, H. Bdick ............ 
Wigwam, J. A. IgM ...cccccces 
Wind instrument mouthpiece, 
Winding machine, C. E. Ff 
Window frame and sash, N. 
Wire fabric, G. Mafera 
Wire stretcher, J, E. Baechler . 
Wire twister, A. Rees .......cccsccseesees 
Wrench. See Pipe wrench, 
Wrench, F. G. Cornell .....scccccccsnces 
Wrench, A. Gagnon. .....ccceccccasseveces 
Wrench, F. W. Stanton .......csceeeecees 
Wrench, 0. W. Blake... ......cccccscsasees 
Yarn from shert fiber material, manufactur- 
Kron 












Bracelet, F. Mason ..... 2.0. -se-ceeesseee 37,498 
Clock case, 8. M. Lawson... .....--.---e00. 37,499 
Bee, SF. C, GMD 6 once ccedcccsvcceccceses 37,502 
Piano case, W. Lane ........+eee0+ 37,500, 37,501 


LABELS. 


“Brown's Little Brownle Headache Pow- 
ders,”’ for a headache remedy, G. 


“Dr. Lister’s Red Star Healing a gaa 
for healing powder, WwW. C. Amaden. 12,287 
“Maltz Coffee,’ for maltz coffee, 
POROUS |. kc tccptaadas Capeesevrestesde 
—— we. Maryland, 





“gandrock Natural Mineral Water,"’ for 
mineral water, H. R. Meister ........ 285 
— Bs Cutlery," for pocket cut- 
vodward, Wright & Co........ 12,289 
” White ‘Hand Stove Polish,’ for stove pol- 
ish, J. Riede .. 








Pewebewany o6¥0d00 0000 2,290 
PRINTS. 
“A Fi om Dest. " for henting ae * Hi. 
J. Putnam & ¢ vs ,382 to 1,384 
“Dr. Emp Pine Tar “Honey,” for, pine tar 
EB. EB. Sutherla Med --. 1,381 
eer ae EcaCola,” for coca-cola, 
Vv ashing Tablets, for washing 
tablets, I-V Washing Tablet Co........ 1,386 
“Ox Brand Geanen” for guanos, Tennessee 
Chemica! Co. ...cnssccvecrecvercteerens 1,388 
“The Capewell Horse Nail,’ for horseshoe 
nails, Gray Lithograph Ces of dinwireree 
‘The Studebaker,” for vehicles, Studebaker 
Bros. Mfg. Co. ...csccccseererevssevers 1,385 
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emphasize the following points of excellence: 

1. There are ten registers in our home, in each room, half on the 
second floor, The house was heated ys hone ag at all times, even in the 





ce weal 
4. Cnty. Sow. Smee entey: below, zero weather did I have to feed the 
© more than twice in 24 hours. ‘ e mild weather I frequently did not 
het. 


operating 

pa tase wii bee Gre 375 bushels slack, costing us 4 cents 
have solved the problem of 
Drorbing’s farms th that will give ab et anear heat, at minimum 
very sincerely, ‘<i omed) J. W. ENGLISH, Pastor, 
Compare the stove oust with your anal hag dig b me ag 

It ip none too early to begin planning for next winter, 
hating Uiahs end theveew of cur Waddie bak. huctitele Ors, 


2 us send you FREE our UNDERFEED Book and 
veluntary letters proving every claim we make. 


THE PE PECK-WILLIAMSON COMPANY, %1,w. sa. 


Dealers are invited to write for our very attractive proposition. 


EASY HILL-CLIMBING,.. “PScti'tucelte ins the Monuow™ | 


The steepest bill is as easily ascended of GemeenOed 16 tho vides wehge ty 
precaation of having attached to his nethe very latest model of 


THK MORROW BRAKE 
aud"em jeteney. ite bP emenee ro ‘totbe rider unde Mg 7 cK 
T p—~ p-. Ew oa = — Bas iustom when pedaling. Jedslng. Price reametrlen| gee 
15 to 81 Clinton Street. ECLIVSE MACHINE Co., Elmira, N. Y¥.. V. &. A. 


























